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In compliance with the provisions of the Federal Clean Water Act, 33 U.S.C §1251 et.seq., as
amended by the Water Quality Act of 1987, P.L. 400-4, the U.S Environmental Protection
Agency is hereby establishing Total Maximum Daily Loads (TMDLSs) for fecal coliform for §303(d)
listed stream segments in the Oconee River Basin. Subsequent actions must be consistent with

this TMDL.

Beverly H. Banister, Director Date
Water Management Division
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State:

Georgia

Counties:  Hall, Gwinnett, Madison, Jackson, Barrow, Clarke, Walton, Oconee, Morgan, Newton, Greene, Oglethorpe, Jasper, Putnam, Hancock,

Major River Basin: Oconee River

Constituent(s) of Concern: Feca Coliform Bacteria

Summary of 303(d) Listed Waterbody I nformation and Allocation by Stream Segment

Jones, Baldwin, Washington, Twiggs, Wilkinson, Johnson, Laurens, Treutlen, Dodge, Wheeler, Montgomery, and Bleckley

Use

Segment

Drainage

Stream I Hydrologic e WLA LA MOS TMDL Per cent

Name Segment Description |7 vy ooy Cl assrfll catio '&f\?&? ( Qirl :22) #30days) | (#30days) | (#30days) | (#/30days) | Reduction
030701010805

Apalachee Marburg Creek to 030701010901 - 12 13 12 13

River L ake Oconee 030701010905 Fishing 35 276 9.12x 10 1.97 x 10 2.19x 10 2.28x 10 73
030701010906

Apalachee Williamson Creek to | 030701010802 . 12 11 12

River Marburg Creek 030701010804 Fishing 7 69 0 3.85x 10 4.28x 10 4.28 x 10 77

Beaverdam Oliver creek to Lake | 030701011102 - 13 12 13

Creek Oconee 030701011103 Fishing 4 29 0 1.97x 10 2.19x 10 2.19x 10 84

glrgeiedar ;?%;:irreek tolake | 3701011704 Fishing 11 139 0 1.25x 10% | 1.39x 10® | 1.39x 10 80

glndian | 120 oLitlelndian | 030701011405 | Fishing 1 39 | 114x10° | 352x10° | 391x10% | 391x10° | 73

Big Sandy Porter Creek to 030701020701 - o 11 10 11

Creek Oconee River 030701020705 Fishing 14 306 5.00x 10 7.59x10 8.43x 10 8.48x 10 89

Carr Creek gceadonee“at;ir\f;o North | 530701010505 Fishing 2 3 0 1.14x 108 | 1.27x 102 | 1.27 x 10*® 76

Cedar Creek gceadonee““atg 5;0 030701010601 |  Fishing 4 5 455x 104 | 1.14x 10 | 1.27x 102 | 1.31x 10 76

Cedar Creex | HedWAEIS1O 030701010204 |  Fishing 4 14 0 1.13x 102 | 1.26x 10" | 1.26 x 102 88

Winder Reservoir
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. Use Segment | Drainage
Stream . Hydrologic e WLA LA MOS TMDL Per cent
Segment Description : Classificatio Length Area .

Name Unit(s) n (miles) (miles) (#30days) | (#/30days) | (#/30days) | (#/30days) | Reduction

East Fork Headwaters to West - 10 12 11 12

Trail Creek | Fork Trail Creek 030701010505 Fishing 3 6 1.32x 10 8.53x 10 9.48x 10 9.49 x 10 76
. . Glady Creek to Lake | 030701011501 . 11 15 14 15

Little River Sinclair 030701011503 Fishing 8 90 211x10 1.69x 10 1.87x 10 1.87x 10 50
. . Shoal Creek to Gap 030701011402 . 11 13 12 13

Little River Creek 030701011404 Fishing 14 298 1.02x 10 3.56x10 3.95x10 3.96x 10 73

Litle River | S0cia Circleto 030701011401 |  Fishing 3 27 1.02x 10" | 2.86x 10 | 3.18x 10 | 3.19x 102 59

Nelson Creek

Litle Sugar | HeadwaterstolLake | 5701001003 | Fishing 9 3 0 539x 10° | 5.99x 102 | 5.99x 10 74

Creek Oconee

Marburg Masseys Lake to - 11 12 11 12

Creek Apalachee River 030701010803 Fishing 7 26 141x 10 2.77x 10 3.08x 10 3.22x 10 77

Middle Big Bear Creek to

Oconee g 030701010307 Fishing 12 253 1.39x 10 | 1.94x 10" | 2.15x 10" | 2.17 x 10* 22
\ McNutt Creek

River

Middle Mulberry River to

Oconee ; Y 030701010301 Fishing 11 43 2.28x 10" | 6.27x 10" | 6.97x 10" | 6.97x 10 43
. Big Bear Creek

River

Mulberry Little Mulberry River | 030701010204 o 13 12 13

River to Middle Oconee 030701010205 Fishing 18 157 0 1.94x 10 2.15x 10 2.15x 10 44

North Bordens Creek to

Oconee 030701010406 Fishing 8 141 2.03x10" | 1.56x 10" | 1.73x 10" | 1.73x 10 60
. Curry Creek

River

North 030701010402

Oconee ghagd'erg;ﬁk © | 030701010404 |  Fishing 12 103 | 203x10° | 156x10™ | 1.73x 102 | 1.73x10° | 60

River oraens Lr 030701010406

North Fishing/

Oconee Jackson County t0 | 45761010505 | Drinking 5 208 | 863x10° | 394x 10 | 438x102 | 439x10°% | 60
. Sandy Creek

River Water

North : Fishing/

Oconee Sandy Creek to Trail | 5701010801 | Drinking 2 276 | 8.63x10° | 394x 10 | 438x102 | 439x10° | 60

River Creex Water
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. Use Segment | Drainage
Stream . Hydrologic e WLA LA MOS TMDL Per cent
Segment Description : Classificatio Length Area .
Name Unit(s) n (miles) (miles) (#30days) | (#/30days) | (#/30days) | (#/30days) | Reduction
North .
Oconee Trail Creek to 030701010505 |  Fishing 8 301 | 256x107 | 1.08x 104 | 1.20x 108 | 1.22x10% | 72
: Oconee River
River
Oconee Barnett Shoalsto 030701010606 - 12 14 13 14
River L ake Oconee 030701010701 Fishing 16 631 455x 10 5.23x10 5.81x10 5.86 x 10 35
Oconee Confluence of North
River & Middle Oconee 030701010601 Fishing 4 773 456x 10" | 3.77x 10" | 419x 10" | 4.24x 10" 49
Rivers
Oconee Long Branch to 030701020901 |  Fishing 9 as54 | 130x 108 | 577x10° | 641x 1022 | 7.71x 108 25
River Turkey Creek
Richland Interstate 20 to _— 13 12 13
Creek Beaverdam Creek 030701011104 Fishing 8 53 0 2.95x 10 3.28x 10 3.28x 10 88
Rooty Creek | R S92BBAONONIO | 3701011803 | Fishing 9 46 6.26x 10° | 3.99x 102 | 4.44x 10" | 450x 102 74
Little Creek
Tanyard Upstream North 030701010505 |  Fishing 1 1 0 1.10x 108 | 1.22x10% | 1.22x 10" 76
Creek Oconee River
Town Cresk (H:‘r’gkl‘r’ toRichland | ;3701011101 | Fishing 4 9 227x 10" | 1.91x102 | 213x 10" | 235x102 | 97
Turkey Horse Branch to - 10 11 10 11
Creek Rocky Creek 030701021103 Fishing 10 123 9.48 x 10 6.13x 10 6.81x 10 7.76x 10 51
Turkey Rocky Creek to 030701021104 - 11 11 10 12
Creek Oconee River 030701021105 Fishing 11 359 1.12x 10 8.03x 10 8.92x 10 1.00x 10 62
Note: All future NPDES facilities discharging fecal coliform bacteria shall not cause or contribute to water quality impairment.




Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)

Page viii
Summary of 1998 303(d) Listed TMDL sin Oconee River Basin
Stream Name Segment Description Use Classification Segment Length New TMDL
(miles)
E. T. Creek Gainesville Fishing 1 Walnut Creek
Anne Court Branch Athens Fishing 1 Middle Oconee River (Bear Creek to McNutt Creek)
Brooklyn Creek Athens Fishing 2 Middle Oconee River (Bear Creek to McNutt Creek)
Kingswood Branch Tributary to McNutt Creek, Fishing 1 Middle Oconee River (Bear Creek to McNutt Creek)
Athens
Mitchell Bridge Athens Fishing 1 Middle Oconee River (Bear Creek to McNutt Creek)
Branch
North Bypass Branch Tributary to North Oconee Fishing 2 North Oconee River (Sandy Creek to Trail Creek)
River, Athens
Carver Branch Tributary to Trail Creek, Fishing 1 East Fork Trail Creek
Athens
West Fork Trail Athens Fishing 3 East Fork Trail Creek
Creek
Trail Creek Athens Fishing 2 East Fork Trail Creek
Cloverhurst Branch Athens Fishing 2 Tanyard Creek
Fishing Creek McWhorter Branch to Lake Fishing 4 Rooty Creek (Tributary to Lake Oconee)
Oconee
Greenbriar Creek Salem Scull Shoals Road to Fishing Fully Supporting on GA Rooty Creek (Tributary to Lake Oconee)
Lake Oconee 2000 305(b) Report
Towns Creek Penfield to L ake Oconee Fishing 7 Rooty Creek (Tributary to Lake Oconee)
Sugar Creek Upstream of Lake Oconee Fishing 7 Little Sugar Creek
Richland Creek Greenshoro Fishing 9 Richland Creek (Interstate 20 to Beaverdam Creek)

Applicable Water Quality Standard for Drinking Water and Fishing use classifications:

Section 391-3-6-.03 (6) of the State of Georgia Rules and Regulations for Water Quality Control, Chapter 391-3-6 Revised, July, 2000:

May through October - fecal coliformisnot to exceed ageometric mean of 200 per 100 ml based on at least four samples collected from agiven sampling site
over a30-day period at intervals not lessthan 24 hours. Should water quality and sanitary studies show fecal coliform levelsfrom non-human sources exceed
200 per 100 ml (geometric mean) occasionally, then the allowabl e geometric mean fecal coliform shall not exceed 300 per 100 ml inlakesand reservoirsand
500 per 100 ml in free flowing freshwater streams. November through April - fecal coliformisnot to exceed ageometric mean of 1,000 per 100 ml based on
at least four samples collected from a given sampling site over a 30-day period at intervals not less than 24 hours and not to exceed a maximum of 4,000 per
100 ml for any sample. The geometric mean standard is the target value for the TMDLSs
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TMDL Development - AnalysisM odeling:

The Hydrologic Simulation Program FORTRAN (HSPF) watershed model was used to develop these TMDLs. An hourly time step was used to simulate
hydrologic and water quality conditions with results expressed as daily averages. A simulation period of 10 years was used to assess the water quality

standards for these TMDL s representing a range of hydrologic and meteorological conditions.
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FECAL COLIFORM TOTAL MAXIMUM DAILY LOADS(TMDLYS)
for 303(d) listed stream segmentsin the
OCONEE RIVER BASIN

1.0 INTRODUCTION

Section 303(d) of the Clean Water Act requires each stateto list those waterswithin its boundariesfor
which technology based effluent limitations are not stringent enough to protect any water quality standard
applicable to such waters. The TMDL process establishes the alowable loadings of pollutants or other
quantifiable parameters for a waterbody based on the relationship between pollution sources and in-stream
water quality conditions. This allows water quality based controls to be developed and implemented in an
effort to reduce pollution, and restore and maintain compliance with water quality standards.

The TMDL s developed in this report represent the first phase of along-term process to reduce fecal
coliform loading to meet water quality standardsin the Oconee River basin. The reduction scenario proposed
for the TMDL s represent one possible allocation scenario that can be used to meet water quality standards.
Stakeholders in the impaired watersheds may choose other allocation scenarios to meet the required load
reductions. Implementation strategieswill be reviewed and the TMDLswill berefined as necessary in the next
phase (next five-year cycle). The phased approach will support progress toward water quality standards
attainment in the future. In accordance with USEPA TMDL guidance (EPA, 1991), these TMDLs may be
revised based on results of future monitoring and source characterization data efforts.

In January 2002, EPD finalized fecal coliform TMDLs for several headwaters tributaries to the
Mulberry River, for which a TMDL is prescribed in thisreport. The TMDLSs developed by EPD arein the
Upper Oconee Basin and include: Town Creek (Hancock and Baldwin counties), Tributary 2 to Allen Creek,
Tributary 5to Allen Creek, Tributary 7 to Allen Creek, Tributary 8to Allen Creek, Allen Creek, North Walnut
Creek (2 segments), Tributary to North Walnut Creek, and Walnut Creek. The TM DL sfor these streams can
be found in the EPD report entitled “ Total Maximum Daily Loads (TMDLS) for Fecal Caoliformin 303(d)
Listed Sreamsin the Oconee River Basin” (EPD, 2002). For consistency in the development of TMDLsfor
Mulberry River, EPA used the assumptions and models devel oped by EPD for the above listed streams.

In 1998, EPA finalized fecal coliform TMDLsfor 15 streamsin the Upper Oconee River Basin. Many
of these streams are tributaries of larger watershedsfor whichaTMDL has been developed inthisreport. The
TMDL of thelarger watershed supercedesthe TMDL finalized in 1998. Listing information for these streams
asreported on the 1996 303(d) list, aswell asthe TMDL that replaces the one developed in 1998, are shownin
Table 1. Thelocations of the streams with respect to TMDL s described in thisreport are shown in Figure 3.
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Tablel. 1998 303(d) Listed TMDLsin Oconee River Basin
Stream Name Segment Use Classification | Segment Length New TMDL
Description (miles)
E. T. Creek Gainesville Fishing 1 Walnut Creek
Anne Court Branch Athens Fishing 1 Middle Oconee
River (Bear Creek
to McNutt Creek)
Brooklyn Creek Athens Fishing 2 Middle Oconee
River (Bear Creek
to McNutt Creek)
Kingswood Branch | Tributary to McNutt Fishing 1 Middle Oconee
Creek, Athens River (Bear Creek
to McNutt Creek)
Mitchell Bridge Athens Fishing 1 Middle Oconee
Branch River (Bear Creek
to McNutt Creek)
North Bypass Tributary to North Fishing 2 North Oconee
Branch Oconee River, River (Sandy
Athens Creek to Trall
Creek)
Carver Branch Tributary to Trall Fishing 1 East Fork Trail
Creek, Athens Creek
West Fork Trail Athens Fishing 3 East Fork Trail
Creek Creek
Trail Creek Athens Fishing 2 East Fork Trail
Creek
Cloverhurst Branch Athens Fishing 2 Tanyard Creek
Fishing Creek McWhorter Branch Fishing 4 Rooty Creek
to Lake Oconee (Tributary to Lake
Oconee)
Greenbriar Creek Salem Scull Shoals Fishing Fully Supporting Rooty Creek
Road to Lake on GA 2000 (Tributary to Lake
Oconee 305(b) Report Oconee)
Towns Creek Penfield to Lake Fishing 7 Rooty Creek
Oconee (Tributary to Lake
Oconee)
Sugar Creek Upstream of Lake Fishing 7 Little Sugar Creek
Oconee
Richland Creek Greenshoro Fishing 9 Richland Creek

(Interstate 20 to
Beaverdam Creek)
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2.0 WATERSHED DESCRIPTION

The Oconee River watershed (HUC 03070101 and HUC 03070102) islocated in Central Georgiaand
fallswithinthe Leve |11 Piedmont (45) and Southeastern Plains (65) ecoregions(Figure 1, EPA, 2000). The
Upper Oconee River watershed (above Lake Sinclair) is located primarily in the Level 1V Southern Outer
Piedmont (45b) subecoregion, with small portions of the headwaters extending up into the Southern Inner
Piedmont (45a) subecoregion. The Lower Oconee River watershed (below Lake Sinclair) is a multifaceted
watershed with portions of the watershed located in the Level 1V Southern Outer Piedmont (45b), the Sand
Hills (65c), the Coastal Plain Red Uplands (65k) and the Atlantic Southern Loam Plains (651). Thereisasoas
acorridor, running the length of the Lower Oconee River and extending (approximately) one half to two miles
inland on each side of the river, which lies in the Southeastern Floodplains and Low Terraces (65p)
subecoregion. Typical characteristics for these subecoregions are as follows:

Southern Inner Piedmont (45a) - this region contains mostly rolling to hilly upland; mainly pine and
hardwood woodlands and fine textured, low nutrient and low organic content soils.

Southern Outer Piedmont (45b) - this region contains lower elevations and less relief than 45a, with
mostly red clayey soils; southern most boundary occurs at the fall line; major forest typeisloblolly
short-leafed pine.

Sand Hills (65c¢) —roalling to hilly, highly dissected coastal plain belt; generally low nutrient sand and
clay soils.

Coastal Plain Red Uplands (65k) - thisregion contains mostly well drained soils composed of red sand
and clay; the mgjority of the land is utilized as cropland or pasture.

Atlantic Southern Loam Plains (65I) - this region contains soils ranging from poorly drained to
excessively drained; longleaf pine, oak and some distinctive evergreen shrubs are common vegetation.

Southeastern Floodplains and Low Terraces (65p) — this region contains large sluggish rivers and
backwaters with ponds, swamps and oxbow lakes; terraces are typically covered by oak forests, while
forests of bald cypress and water tupelo grow in the swamps and river areas.

The Oconee River basin contains approximately 8,167 miles of Reach File 3 (Rf3) level streamsand
drainsatotal areaof approximately 5,326 square miles. Watershed land use distribution is based on the Multi-
Resolution Land Characteristic (MRL C) databases derived from Landsat Thematic Mapper digital imagesfrom
the period 1990-1994. Land useinthe Oconee River Basinissummarized in Table 1. Figures2 and 3 show
MRLC land use for the watersheds containing all of the 303(d) listed segments for which a TMDL has been
developed in thisreport. Land use datain some portions of the Upper Oconee watersheds in proximity to the
Athens area was modified using a process developed by Aqua Terra, Inc., consultants. This methodol ogy
reclassified MRLC land use datafor some forested areas from “forested” to “built up” based on an analysis of
thedegree or level of development adjacent to that particular area. Thisapproach was demonstrated to produce
amore accurate land use analysis when compared to recent land use data collected and compiled using more
detailed and accurate methods than were used in developing the MRLC data. This adjustment wasjustifiable
only for rapidly developing areas around Athens.
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For purposes of calculating fecal coliform loading rates, the MRLC data were summarized into six
broad categories: urban pervious, urban impervious, cropland, pastureland, forest and, wetlands. Fecal
coliform loading rates were assigned to land coverages based on literature values (NCSU, 1994; EPA, 2001).
Theloadings from forest and wetlands were assumed to be background. Theloadings from urban, cropland,
and pasturelands were subject to reductionsin the TMDL anaysis.

3.0 PROBLEM DEFINITION

EPA Region 4 approved Georgia s final 2000 303(d) list on August 28, 2000. This 303(d) list was
then updated for the Altamaha, Ocmulgee, and Oconee River Basins and was finalized and approved by EPA
Region 4 in June 2001. Thelist identified the waterbodies for the Oconee River Basin shown in Table 2, as
either not supporting or partially supporting designated use classifications, due to exceedence of water quality
standardsfor fecal coliform bacteria. Fecal coliform bacteriaare used asan indicator of the potential presence
of pathogensin a stream. The objective of this study is to develop fecal coliform TMDLs for 303(d) listed
waterbodies in the Oconee River basin.

Pursuant to the Consent Decree in the case of Sierra Club v. EPA, 1:94-cv-2501-MHS (N.D. Ga.),
the State or EPA shall develop TMDLsfor all waterbodies on the State of Georgia' s current 303(d) List by
aprescribed schedule. On June 30, 2001, The Georgia Environmental Protection Division (EPD)
developed 11 TMDLs in this Basin group that were impaired for fecal coliform bacteria. The TMDLsfor
the remaining 32 listed segments are included in this report.

4.0 TARGET IDENTIFICATION

Each of the 303(d) listed waterbodies in the Oconee River Basin for which afecal coliform TMDL is
being developed has a designated use classification of either fishing or drinking water. The fecal coliform
water quality criteriafor protection of the drinking water and fishing use classificationsis established by the
Sate of Georgia Rulesand Regulationsfor Water Quality Control, Chapter 391-3-6 Revised, July, 2000, and
will be used as the target level for fecal coliform TMDL development for al listed segmentsin the Oconee
River basin.

Section 391-3-6-.03 (6) of the Sate of Georgia Rules and Regulations for Water Quality Control,
Chapter 391-3-6 Revised, July, 2000, states that during the months of May through October, when water
contact recreation activities are expected to occur, fecal coliformisnot to exceed ageometric mean of 200 per
100 ml based on at least four samples collected from a given sampling site over a 30-day period at interval s not
less than 24 hours. Should water quality and sanitary studies show fecal coliform levels from non-human
sources exceed 200/100 ml (geometric mean) occasionally, then the allowabl e geometric mean fecal coliform
shall not exceed 300 per 100 ml inlakes and reservoirs and 500 per 100 ml in free flowing freshwater streams.

For the months of November through April, fecal coliform isnot to exceed ageometric mean of 1,000 per 100
ml based on at least four samples collected from a given sampling site over a30-day period at intervalsnot less
than 24 hours and not to exceed a maximum of 4,000 per 100 ml for any sample.

The geometric mean criterion of 200 counts/100mL isthe primary target value for the TMDLS. The
State of Georgia does not have an instantaneous fecal coliform criterion for the summer months when water
contact activities are expected to occur. Therefore, the geometric mean isthe only applicable criterion to show
compliance with the designated use. The TMDL s are expressed in terms of a 10-year geometric mean plot.
The purpose of the ten-year period is to show that the proposed reductions comply with the geometric mean
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criteriafor all seasons.

To address uncertainty in the model, a margin of safety (MOS) of 10 percent of the load allocation
(LA) isincluded in the TMDLs. The MOS is taken from the LA component as this represents the largest
source of loading from thewatershed. In addition, an explicit MOSwasincluded in several of the TMDLsby
reducing the simulated peak geometric mean concentration during the critical period to avalue less than the
target. Asan example, in the Middle Oconee TMDL, the simulated peak concentration for the allocation
scenario was reduced to about 160 counts/100mL, or 40 counts bel ow the criteriaof 200 counts/100mL. This
represents a MOS of about 20 percent.

5.0 WATER QUALITY ASSESSMENT AND DEVIATION FROM TARGET

Compliance with the applicable fecal coliform water quality criteria was assessed for each of the
303(d) listed streams, based on monitoring data collected from the monitoring stations listed in Table 3.

Water quality data collected during calendar year 1999 for the 303(d) listed stream segments are
summarizedin Table4. A geometric mean in excess of 200 counts per 100 milliliters during the period May —
October, or in excess of 1000 counts per 100 milliliters during the period November — April, providesabasis
for adding a stream segment to the 303(d) List. A single sample in excess of 4000 counts per 100 milliliters
can also provide a basis for adding a stream segment to the 303(d) List. Stream segments that do not have
1999 monitoring data exceeding the above geometric mean or single sample criterion were placed on the
303(d) List asaresult of data collected prior to 1999.

6.0 SOURCE ASSESSMENT

An important part of the TMDL analysis is the identification of source categories, source
subcategories, or individual sources of fecal coliform bacteria in the watershed and the amount of loading
contributed by each of these sources. Sources are broadly classified as either point or non-point sources.

A point source can be defined as a discernable, confined, and discrete conveyance from which
pollutants are or may be discharged to surface waters. Point source discharges of industrial wastewater and
treated sanitary wastewater must be authorized by National Pollutant Discharge Elimination System (NPDES)
permits. NPDES permitted facilities discharging treated sanitary wastewater are considered primary point
sources of fecal coliform bacteria.

Non-point sources of fecal coliform bacteriaare diffuse sourcesthat cannot beidentified asentering a
waterbody through adiscrete conveyance at asingle location. These sourcesgenerally, but not aways, involve
accumulation of fecal coliform bacteriaon land surfaces and washoff asaresult of storm events. Typical non-
point sources of fecal coliform bacteriainclude:

Wildlife

Land application of agricultural manure

Livestock grazing

Leaking septic systems

Urban development (including leaking sewer collection lines)
Animals having access to streams
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6.1 Point Sources

There are approximately 54 permitted point source discharges of fecal coliform bacterialocated in the drainage
areas of the 303(d) listed stream segments. These facilities are primarily municipal water pollution control
plants (WPCP). The average discharge flow and flow-weighted averagefecal coliform loading for the NPDES
facilities, as calculated from CY 1999 Discharge Monitoring Report (DMR) data were provided by EPD and
aresummarizedin Table5. Design flows, and fecal coliform loading based on monthly fecal coliform permit
limits, are also provided in Table 5. In the water quality models, the fecal coliform loading rates from these
facilitieswas cal culated using the design flow and the permit concentration of 200 counts/ 100 ml. Thisloadis
considered a conservative estimate of the WLA component as most of the NPDES facilities discharging fecal
coliform use disinfection prior to discharge.

6.2 Nonpoint Source Assessment
6.2.1 Wildlife

Wildlife deposit feces onto land surfaces where it can be transported during storm events to nearby
streams. In the water quality model, the wildlife fecal coliform contribution is accounted for in the deer
population. The deer population is estimated to be 30 to 45 animals per square mile in this area (Georgia
WRD, 1999). The upper limit of 45 deer per square mile has been chosen to account for deer and all other
wildlife present in the watershed. It isassumed that the wildlife population remains constant throughout the
year, and that wildlifeis uniformly distributed on al land classified in the MRL C database as forest, pasture,
cropland, and wetlands. . The fecal coliform concentration assigned to deer is approximately 5.0x10°
counts/animal/day (EPA, best professional judgment). The resulting load attributed to wildlife is about 3.5
x10 counts/acre-day.

6.2.2 Agricultura Animals

Agricultural animalsare also apotential source of several typesof fecal coliform loading to streamsin
the Oconee River basin. Livestock data are reported by county and published by the USDA in the Census of
Agriculture (USDA, 1997). The available livestock datainclude population estimates for cattle, beef cows,
dairy cows, hogs, sheep, and poultry (broilersand layers). Livestock datafor the counties comprising the 303-
(d) listed streamsare shownin Table 6. Cattle numbersreported in the census data al so represent other breeds
of cattle and calves in addition to dairy and beef. Assumptions regarding agricultural animals and resource
management practices were provided by NRCS (USDA, 2001) and are summarized as follows:

Aswith wildlife, agricultural livestock grazing on pastureland or forestland deposit their feces onto
land surfaces where it can be transported during storm events to nearby streams.

Confined livestock operations al so generate manure, which can be applied to pastureland and cropland
as a fertilizer. Processed agricultural manure from confined hog, dairy cattle, and some poultry
operationsisgenerally collected in lagoons and applied to land surfaces during the growing season, at
rates which often vary on a monthly basis. Data sources for agricultural animals are tabulated by
county and are based on information obtained from the Census of Agriculture (USDA, 1997). Fecal



Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)
Page 7

coliform loading rates for livestock in the watershed are estimated to be: 1.06 x 10** counts/day/beef
cow, 1.24 x 10" counts/day/hog, 1.04 x 10" counts/day/dairy cow, 1.38 x 10° counts/day/layer
chicken, and 1.22 x 10" counts/day/sheep (NCSU, 1994).

Agricultural livestock and other unconfined animals (i.e., deer and other wildlife) also often have
direct access to streams that pass through pastures. Feces deposited into these streams by grazing
animals are included in the water quality model as a point source having constant flow and
concentration. To calculate the amount of fecal coliform bacteriaintroduced into streams by cattle, it
isassumed that 50 percent of the beef cowsin the watershed have accessto the streams, and of those,
25 percent defecatein or near the stream banks during a portion of the day (personal communication,
EPA, Georgia Agribusiness Council, NRCS, University of Georgia, et. al.). Theresulting percentage
of time fecal coliform bacteriais discharged into the stream from grazing animalsis 0.025 percent.

Assumptions regarding manure management practices for specific agricultural livestock operations areas are
similar to those used to develop the TMDLs for the South Georgia Four Basins in 2000 and include:

Poultry litter is normally piled for a period before it is applied to the land. Within the Oconee
River basinit is estimated that approximately 60 percent of poultry litter (i.e., broiler and layers) is
applied to pastureland and 40 percent is applied to cropland. Itisassumed that the poultry litter is
applied primarily during the period between March and October (inclusive), and that application
rates vary monthly.

Hog farmsin the Oconee River basin operate by confining the animals or allowing them to graze
in small pastures or pens. It is assumed that all of the hog manure produced by either farming
method is applied to available pasturdland, with negligible amounts applied to cropland.
Application rates of hog manureto pasturel and vary monthly according to management practices.
Manureis applied during the period between March and October (inclusive).

On dairy farms, the cows are confined for alimited period each day during which time they are
fed and milked. Thisisestimated to be four hours per day for each dairy cow. It isassumed that
60 percent of manure collected during confinement is applied to pastureland and 40 percent is
applied to cropland. It is also assumed that the dairy cow manure is applied during the period
between February and October (inclusive), as well as in November. Application rates vary
monthly according to management practices.

Beef cattle are assumed to be in pasture year round. Therefore, beef cow manureisapplied only
to pastureland and at aconstant monthly rate. Thisrate variesbetween watersheds, astherateisa
function of the number of beef cowsin the watershed.

6.2.3 Leaking Septic Systems

Some fecal coliform loading in the Oconee River basin may be attributed to failure of septic systems
and illicit discharges of raw sewage. Loading rates are based on estimates from county census data of people
in each listed stream watershed utilizing septic systems and literature valuesfor fecal coliform concentrations
in human waste. Septic population estimates were updated based on a county-by-county survey conducted by
EPD in April-May 2001. It is estimated that there are approximately 2.37 people per household on septic
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systems (EPA, best professional judgment). For modeling purposes, it isassumed that ten percent of the septic
systemsin thewatershed leak. Leaking septic systemsareincluded inthewater quality model asapoint source
having constant flow and concentration. The average fecal coliform concentration of the septic system
wastewater reaching a stream was assumed to be 1 x 10* counts per 100 ml (EPA, 2001).

6.24 Urban Development

Fecal coliform loading from urban areasis potentially attributable to multiple sourcesincluding storm
water runoff, leaks and overflows from sanitary sewer systems, illicit discharges of sanitary waste, runoff from
improper disposal of waste materials, leaking septic systems, and domestic animals. Urban runoff and storm
water processes are considered to be significant contributorsto fecal coliform concentrationsin some Oconee
River subwatersheds.

7.0 ANALYTICAL APPROACH

Establishing the relationship between in-stream water quality and source loading is an important
component of TMDL development. It allowsthe determination of the relative contribution of sourcesto total
pollutant loading and the evaluation of potential changes to water quality resulting from implementation of
various management options. Thisrelationship can be developed using avariety of techniques ranging from
qualitative assumptions based on scientific principles to numerical computer modeling. In this section, the
numerical modeling techniques developed to simulate fecal coliform bacteria fate and transport in the
watershed are discussed.

71 Model Selection

A dynamic computer model was selected for fecal coliform analysisin order to: @) simulate the time
varying nature of fecal coliform deposition on land surfaces and transport to receiving waters; b) incorporate
seasonal effects on the production and fate of fecal coliform bacteria; and c) identify the critical condition for
the TMDL analysis. Several computer based tools were also utilized to generate input data for the model.

The Nonpoint Source Model (NPSM) is a watershed model capable of simulating nonpoint source
runoff and associated pollutant loadings, account for point source discharges, and performing flow and water
quality routing through stream reaches. NPSM is based on the Hydrologic Simulation Program - Fortran
(HSPF). Inthese TMDLSs, NPSM was used to simulate point source discharges, simulate the deposition and
transport of fecal coliform bacteriafrom land surfaces, and compute the resulting water quality response. In-
stream decay of fecal coliform bacteriaisincludedinthe model at arate of 0.048 per hour. Thisrate represents
the median value reported in the literature (EPA, 1985), that reports decay rates from 0.008 per hour to 0.13
per hour.

In addition to NPSM, the Watershed Characterization System (WCS), ageographic information system
(GIS) tool, was used to display, analyze, and compile available information to support water quality model
simulations for the Oconee River basin (EPA, 2001). Thisinformation includes land use categories, point
source dischargers, soil types and characteristics, population data (human and livestock), and stream
characteristics. Results of the WCS characterization areinput to a spreadsheet developed by Tetra Tech, Inc.
to estimate NPSM input parameters associated with fecal coliform buildup (loading rates) and washoff from
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land surfaces. In addition, the spreadsheet can be used to estimate direct sources of fecal coliform loading to
water bodies from leaking septic systems and animals having access to streams. Information from the WCS
and spreadsheet tools were used as initial input for variablesin the NPSM model.

7.2 Model Set Up

The Oconee River basin was delineated into 302 subwatershedsin order to characterize rel ative fecal
coliform bacteria contributions from significant contributing drainage areas. The delineated watersheds
correspond to the 12 digit HUCs established by the State of Georgia and are shown in Figures 4 and 5.
Watershed delineation was based on the Reach File 3 (Rf3) stream coverage and Digital Elevation Model
(DEM) data. This discretization allows management and load reduction alternatives to be varied by
subwatershed.

The impaired watersheds bel ow Lake Oconee were model ed independently of the watersheds above
the lake. Monitoring data obtained from USGS gage 02223000, located at the downstream dam of Lake
Oconee, was used to estimate the flow and fecal coliform load discharging into the Oconee River. Lake
Oconeeisnot included on the 303(d) list for impairment dueto fecal coliform. Theloading from the lake was
based on monitored concentration and flow data. The loading was assumed to be constant between sampling
dates.

Animportant factor influencing model resultsisthe precipitation data contained in the meteorological
datafile used inthesimulation. The pattern and intensity of rainfall affects the build-up and wash-off of fecal
coliform bacteria from the land into the streams, aswell asthe dilution potential of the stream. Precipitation
datafrom aweather station in close proximity to awatershed was used in the simulations and are presented in
Appendix A.

7.3 Model Calibration

Cdlibration of the watershed model included both hydrology and water quality components. The
hydrology calibration was performed first and involved adjustment of the model parameters used to represent
the hydrologic cycle until acceptable agreement was achieved between simulated flows and historic stream
flow data from a USGS stream gaging station in the watershed for the same period of time.

Model parameters adjusted include: evapotranspiration, infiltration, upper and lower zone storage,
groundwater storage, recession, losses to the deep groundwater system, and interflow discharge. Details of
hydrologic calibrations are presented in Appendix A.  Calibrated models were then subjected to model
validation to ensure that generated model streamflows for each of the impaired segments were acceptable.

The model was aso calibrated for water quality. Appropriate model parameters were adjusted to
obtain acceptable agreement between simulated instream fecal coliform concentrations and observed data
collected at the sampling stationsindicated in Table 3. Water quality calibrationsfor the 303(d) listed stream
are presented in Appendix B.

8.0 DEVELOPMENT OF TOTAL MAXIMUM DAILY LOAD
The TMDL process quantifies the amount of a pollutant that can be assimilated in a waterbody,

identifies sources of the pollutant, and recommends regulatory or other actions to be taken to achieve
compliance with applicable water quality standards based on the rel ationship between pollution sourcesand in-
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stream water quality conditions. A TMDL can be expressed asthe sum of all point source loads (Waste Load
Allocations), nonpoint source loads (L oad Allocations), and an appropriate margin of safety (MOS), which
takesinto account any uncertainty concerning the relationship between effluent limitations and water quality:

TMDL = SWLAs+ SLAs+ MOS

Theobjectiveof aTMDL isto alocate loads among known pollutant sources throughout awatershed
so that appropriate control measures can be implemented and water quality standards achieved. 40 CFR
§130.2 (i) states that TMDLs can be expressed in terms of mass per time (e.g. pounds per day), toxicity, or
other appropriate measure. For fecal coliform bacteria, the TMDLs are expressed as counts per 30 days.

81 Critical Conditions

Thecritical condition for nonpoint sourcefecal coliform loading isan extended dry period followed by
arainfall runoff event. During the dry weather period, fecal coliform bacteria builds up on the land surface,
and is washed off by rainfall. The critical condition for point source loading occurs during periods of low
stream flow when dilution is minimized. Both conditions are simulated in the water quality model.

A definitive time period was used to simulate a continuous 30-day geometric mean concentration to
compareto thetarget. Thistime period contained arange of hydrological conditions that included both low
and high stream flows from which critical conditions were identified and used to derive the TMDL values.

The simulated 30-day geometric mean concentrations for existing conditions are presented in
Appendix C. From these figures, critical conditions can be determined. The 30-day critica period in the
model is the period preceding the largest smulated violation of the geometric mean standard (EPA, 1991).
During periods where the model predicted extremely low stream flows, the model often became unstable and
exhibited extreme positive or negative spikes. These portions of the simulation were excluded from
consideration of the critical period. Meeting water quality standards during this period ensures that water
quality standards can be achieved throughout the reviewed time period. For thelisted segmentsin the Oconee
River basin, the critical period used in development of the TMDLsis givenin Table 8.

8.2 Existing Conditions

The existing fecal coliform load for each of the 303(d) listed waterbodies in the Oconee River basin
was determined in the following manner:

The calibrated model, corresponding to the portion of the Oconee River basin that is upstream
of the pour point of the listed waterbody segment was run for atime period that included the
critical condition. This critical time period is provided for each listed segment in Table 8.

The existing fecal coliform load for each listed segment is represented as the sum of the
NPDES permitted fecal coliform load from all point discharges (at design limits), the daily
dischargeload of other modeled direct sources (e.g. other direct sources such asanimal access
to streams, illicit discharges of fecal coliform bacteria, failing septic systems, or leaking sewer
collection lines), and the daily fecal coliform load indirectly going to surface watersfrom all
land uses (e.g. surface runoff), over the 30 day critical period. The existing loading rates
given in Table 8 considers a die-off and absorption by soil for fecal coliform applied to land
(during accumulation and before transported to the stream), but does not consider fecal
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coliform decay (die-off) during transport to the stream. The existing in-stream fecd coliform
concentration given in Table 8 includes in-stream decay of the fecal coliform.

Model results indicate that nonpoint sources related to agricultural and urban land uses have the
greatest impact on the fecal coliform bacteria loading in the Oconee River basin. Direct inputs of fecal
coliform bacteria from “other sources’ (i.e., animal access to streams, illicit discharges of fecal coliform
bacteria, failing septic systems, and |eaking sewer collection lines) are also shown to increase bacterialoading
in the watershed. Reductionsin these loading rates reduce the in-stream fecal coliform bacterialevels. Non-
point source loading rates and the in-stream geometric mean concentration representing existing conditions
during the critical period are shown in Table 8.

In general, point source loads from NPDES facilities do not significantly contribute to theimpairment
of the listed stream segments since discharges from these facilities are required to be treated to levels
corresponding to instream water quality criteria. Table 5 provides point source loads from NPDES facilities
for existing conditions based on DMRs, and loadsfor TMDL conditions based on permitted facility flowsand
limits. As shown in this table, most facilities for which data is available have existing (i.e. based on DMR
reporting) loads that are significantly lower than the maximum load at the permit limits.

8.3 Margin of Safety

There are two methods for incorporating a MOS in the analysis: a) implicitly incorporate the MOS
using conservative model assumptionsto develop alocations; or b) explicitly specify aportion of the TMDL as
the MOS and use the remainder for alocations. Both an explicit and an implicit MOS were incorporated in
these TMDLs. Implicit MOS include conservative modeling assumptions and a continuous simulation that
incorporates a range of meteorological events. Conservative modeling assumptions used include: septic
systemsdischarging directly into the streams; development of the TMDL using loads based on the design flow
and fecal coliform permit limits of NPDES facilities; and all land areas considered to be connected directly to
streams.

An explicit MOS was included in the TMDLSs by reducing the load allocation by 10 percent. In
several of the TMDLs, a MOS was a so included in the instream concentration by reducing the maximum
simulated geometric mean concentration for thecritical period to levelsbelow thetarget. For example, inthe
Middle Oconee River TMDLSs, the simulated peak geometric mean concentration for the allocation scenario
was reduced to about 160 counts/100mL, or 40 counts/100mL below the criteria of 200 counts/100mL. This
represents aMOS of about 20 percent.

84 Determination of TMDL, WLA, and LA

The TMDL isthetotal amount of pollutant that can be assimilated by awater body while maintaining
water quality standards. Fecal coliform bacteriaTM DL sare expressed as counts per 30-day period sincethisis
how the water quality standard is expressed. The TMDL, therefore, represents the maximum fecal coliform
bacteriaload that can be assimilated by a stream during the critical 30-day period while maintaining the fecal
coliform bacteriawater quality standard of 200 counts/ 100 ml. Aspreviously stated, the TMDL iscalculated
using the eguation:

TMDL = SWLAs+ SLAs+ MOS
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With MOS equal t010 percent of the LA value, the TMDL, aWLA, and & LA were determined according to
the following procedure:

The calibrated model, corresponding to the portion of the watershed that is upstream of the
pour point of the listed waterbody segment wasrun for atime period that included the critical
condition as specified in Table 8.

Existing NPDES permitted facilities and any known future facility dischargeswere assumed
to discharge at design flows and the fecal coliform permit limit of 200 counts/100 ml.

Fecal coliform land loading variables and the magnitude of |oading from sources modeled as
“other direct sources’ were adjusted within reasonable range of known values until the
resulting fecal coliform concentration at the pour point of the listed water body segment was
less than or equal to 180 counts/100ml. (i.e. the water quality standard of 200 counts/100m
minus 20 counts/100ml [i.e. a 10% explicit MOS)]).

The @aWLA is the load associated with the daily discharge loads of all modeled NPDES
permitted facilities summed over the 30-day critical period. The discharge load for each
facility represents the design flow at a fecal coliform concentration of 200 counts/100 ml
(permitted limit).

Thea LA isthedaily fecal coliform load indirectly going to surface waters from all modeled
land use areas as a result of buildup/washoff processes plus the daily discharge load sources
modeled as* other direct sources’ and the result summed over the 30-day critical period. The
resultant load was reduced by 10 percent and represents the MOS.

The TMDLSs, WLAS, and LAsfor the listed water bodies are summarized in Table 9.
8.4.1 Woaste Load Allocations

There are approximately 54 NPDES permitted facilities that discharge fecal coliform bacteriain the
Oconee River basin. Future facilities located on 303(d) listed waters should discharge wastewater at
concentrations that do not cause or contribute to water quality impairment of these streams.

8.4.2 Load Allocations

There are two modes of transport for non-point source fecal coliform bacterialoading in the model.
First, loading from failing septic systems, animalsin the stream, and |leaking sewer system collection linesare
modeled as “other direct sources’ to the stream and are independent of precipitation. The second mode
involves loading resulting from fecal coliform accumulation on land surfaces and wash-off during storm
events. Fecal coliform applied to land is subject to adie-off rate and an absorption rate beforeit istransported
to the stream.

Model resultswere analyzed to determine which sources of fecal coliform havethe greatest impact on
thefeca coliform bacterialoadingsin the Oconee River Basin. Ingeneral, nonpoint source runoff contributes
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the greatest fecal coliform load to the streams. Reductionsin both urban and agricultural loadsto the stream as
well asreductionsin direct sourcesto the stream (i.e., animal accessto streamsand |eaking septic systems) are
shown to improve water quality conditions. The percent reductionsrequired from nonpoint sourceloadsto the
impaired streams are shown in Table 9.

Best management practices (BMPs) that could be used to implement this TMDL include controlling
pollution from agriculture and urban runoff, identification and elimination of illicit discharges and other
unknown “direct sources’ of fecal coliform bacteriato the streams, and repair of leaking sewer collection lines
and failing septic systems. Loading from agricultural sources may be minimized by adoption of NRCS
resource management practices. NRCS practicesinclude measures such as covering manure stacks exposed to
the environment; reducing animal access to streams; and applying manure to croplands (if applicable) at
agronomic rates. Measures which can reduce urban contributions include: repair and renovation of leaking
sewer collection systems; reduction of sewer overflows and surcharges by use of separate conduit systemsfor
domestic wastewater and stormwater; encouragement of househol ds and businesses to connect to public sewer
systems and reduce the popul ation using septic systems.

Additional monitoring and characterization of the watershed should be conducted to verify the various
other direct sources of fecal coliform bacteriain the watershed.

8.4.3 Seasona Variation

Seasonal variation wasincorporated in the continuous simulation water quality model by using varying
monthly loading rates and daily meteorological data.

9.0 RECOMMENDATIONS

The TMDL analysiswas performed using the best data available to specify WLAs and LAsthat will
meet the water quality criteria for fecal coliform in the Oconee River basin so as to support the use
classification specified for each of the listed segments in Table 2. The following recommendations and
strategies are targeted toward source identification, collection of data to support additional modeling and
evaluation, and subsequent reduction in sources that are causing impairment of water quality.

9.1 Point Source Facilities

All dischargesfrom point sourcefacilities are required to be in compliance with the conditions of their
NPDES permit at all times. All future facilitieswith the potentia to discharge fecal coliform should be given
limits that do not cause or contribute to water quality impairment.

9.2 Urban Sources of Fecal Coliform Loading

Urban sources of fecal coliform can best be addressed using a strategy which involves public
participation and intergovernmental coordination to reduce the discharge of pollutantsto the maximum extent
practicable using management practices, control techniques, public education, and other appropriate methods
and provisions. The following activities and programs conducted by cities, counties, and state agencies are
recommended:
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Monitoring programsto identify the types and extent of fecal coliform water quality
problems, relative degradation or improvement over time, areas of concern, and
source identification;

Requirementsthat all new and replacement sanitary sewage systems are designed to
minimize discharges from the system into storm sewer systems;

Mechanismsfor reporting and correcting illicit connections, breaks, surcharges, and
general sanitary sewer system problems;

Sustained compliance with NPDES permit discharge requirements.
9.3 Agricultural Sources of Fecal Coliform Loading

The Georgia Environmental Protection Division (EPD) should coordinate with the Georgia Soil and

Water Conservation Commission, and the Natural Resources Conservation Service (NRCS) to addressissues

concerning fecal coliform loading from agricultural landsin the Oconee River basin. It isrecommended that

information (such as livestock populations by subwatershed, animal access to streams, manure application

practices, etc.) be evaluated periodically so that watershed model s can be updated to reflect current conditions.

It isfurther recommended that BM Ps be utilized to reduce the amount of fecal coliform bacteriatransported to
surface waters from agricultural sources to the maximum extent practicable.

94 Stream Monitoring

Further monitoring of the fecal coliform concentrations at current and additional water quality
monitoring stationsin the watershed is needed to characterize sources of fecal coliform bacteriaand document
future reduction of loading. Georgia's watershed management approach specifies a five-year cycle for
planning and assessment. Watersheds will be examined (or re-examined) as appropriate, on arotating basis.

95 Future Efforts

ThisTMDL representsthefirst phase of along-term processto reduce fecal coliform loading to meet
water quality standardsin the Oconee River basin. Implementation strategieswill bereviewed andthe TMDLSs
will be refined as necessary in the next phase (next five-year cycle). The phased approach will support
progress toward water quality standards attainment in the future. In accordance with EPA TMDL guidance,
these TMDL s may be revised based on results of future monitoring and source characterization data efforts.

10.0 Public Participation

A sixty-day public comment period was provided for this TMDL document. During the comment
period, the availability of the TMDLswas public noticed, the TMDL swere posted on EPA’ swebsite, and copy
of the TMDLs were provided, as requested, to the public for their comments. The response to comments
received on the TM DL s can be found in the document entitled “ Responsiveness Summary Concerning EPA’s
August 30, 2001 Pubic Notice Proposing Fecal Coliform TMDLs For Watersin the State of Georgia” (EPA,
2002).
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11.0 Implementation

EPD has coordinated with EPA to prepare this Initial TMDL Implementation Plan for this TMDL.
EPD has also established a plan and schedule for development of a more comprehensive implementation
plan after this TMDL is established. EPD and EPA have executed a Memorandum of Understanding that
documents the schedul e for developing the more comprehensive plans. This Initial TMDL Implementation
Plan includes alist of best management practices and provides for an initial implementation demonstration
project to address one of the major sources of pollutants identified in this TMDL while State and/or local
agencies work with local stakeholdersto develop arevised TMDL implementation plan. It also includes a
process whereby EPD and/or Regional Development Centers (RDCs) or other EPD contractors
(hereinafter, “EPD Contractors”) will develop expanded plans (hereinafter, “Revised TMDL
Implementation Plans”).

This Initial TMDL Implementation Plan, written by EPD and for which EPD and/or the EPD
Contractor are responsible, contains the following elements.

1 EPA hasidentified anumber of management strategies for the control of nonpoint sources of
pollutants, representing some best management practices. The “Management Measure
Selector Table” shownin Table 10 identifies these management strategies by source category
and pollutant. Nonpoint sources arethe primary cause of excessive pollutant loading in most
cases. Any wasteload alocations in this TMDL will be implemented in the form of water-
quality based effluent limitationsin NPDES permitsissued under CWA Section 402. See40
C.F.R. 8122.44(d)(2)(vii)(B). NPDES permit discharges are a secondary source of excessive
pollutant loading, where they are afactor, in most cases.

2. EPD and the EPD Contractor will select and implement one or more best management
practice (BMP) demonstration projects for each River Basin. The purpose of the
demonstration projects will be to evaluate by River Basin and pollutant parameter the site-
specific effectiveness of one or more of the BMPs chosen. EPD intends that the BMP
demonsgtration project be completed before the Revised TMDL Implementation Plan isissued.
The BMP demonstration project will address the major category of contribution of the
pollutant(s) of concern for the respective River Basin as identified in the TMDLSs of the
watershedsin the River Basin. The demonstration project need not be of alarge scale, and
may consist of one or more measures from the Table or equivalent BM P measures proposed
by the EPD Contractor and approved by EPD. Other such measures may include those found
in EPA’s “Best Management Practices Handbook”, the “NRCS National Handbook of
Conservation Practices, or any similar reference, or measuresthat the volunteers, etc., devise
that EPD approves. If for any reason the EPD Contractor does not complete the BMP
demonstration project, EPD will take responsibility for doing so.

3. As part of the Initid TMDL Implementation Plan the EPD brochure entitled “Watershed
Wisdom -- Georgia' s TMDL Program” will be distributed by EPD to the EPD Contractor for
use with_appropriate stakeholders for this TMDL, and a copy of the video of that sametitle
will be provided to the EPD Contractor for its use in making presentations to appropriate
stakeholders, on TMDL Implementation plan devel opment.

4, If for any reason an EPD Contractor does not complete one or more elements of a Revised
TMDL Implementation Plan, EPD will be responsible for getting that (those) element(s)
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completed, either directly or through another contractor.

The deadline for development of a Revised TMDL Implementation Plan is the end of
August 2003.

The EPD Contractor helping to develop the Revised TMDL Implementation Plan, in
coordination with EPD, will work on the following tasks involved in converting the Initial
TMDL Implementation Plan to a Revised TMDL Implementation Plan:

moow»

®m

H.

Generally characterize the watershed;

|dentify stakeholders;

Verify the present problem to the extent feasible and appropriate, (€.g., local monitoring);
Identify probable sources of pollutant(s);

For the purpose of assisting in the implementation of the load allocations of thisTMDL,
identify potential regulatory or voluntary actionsto control pollutant(s) from the relevant
NoNPOoint sources;

Determine measurable milestones of progress,

Develop monitoring plan, taking into account available resources, to measure
effectiveness; and

Complete and submit to EPD the Revised TMDL Implementation Plan.

The public will be provided an opportunity to participate in the development of the Revised
TMDL Implementation Plan and to comment on it before it is finalized.

The Revised TMDL Implementation Plan will supersede this Initial TMDL Implementation
Plan when the Revised TMDL Implementation Plan is approved by EPD.
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Fgure 1. Oconee River Basin.



Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)
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Figure 2. Landuse Distribution, Upper Oconee River Basin.
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Fgure 3. Landuse Distribution, Lower Oconee River Basin.
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10 0 10 20 30 40 50 Miles

Fgure 4. Subwatersheds and 303(d) Listed Streams, Upper Oconee River Basin.
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Fgure 5. Subwatersheds and 303(d) Listed Streams, L ower Oconee River Basin.
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Table 2 Land Use Distribution for Oconee River Watershed (Source: MRLC, 1993)
Land Use Categories - in units of acres (percent)
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Land Use Categories - in units of acres (percent)
= =
S 55 & _
0 E SE § g )
T 5 5 8 =
I o o o o
= %) (2] (O] T
g 5| & 5 g
Stream/Segment = = o = g ®
> 3 g |8 |5 £ 2
2]l 9o |8 |69 T T|ax | & - = i
3 S 5 S} = S - 3 y=3 g
2 s g = = = 2 7] - @ > = — = o
~ w I p © S| @0 b} (0] Q ] © I} %] © [ 9]
3] = c @ S ol & c 5] < g I 35 a s = =
o o ) ) ) o = 9 i = 0 o) a o Ke) 7]
o S > = < | £ c - = 2 O = > 0
o 2 ) S lc €|z €|l = | 3 9] o o | 3 S 2 2 18 |5
T 0] S 2@ o < = X o £ S 3 @ o
s | & |d|aESRS|T |8 || |6 |&|&lc|E | 2|5
Big Indian Creek
(1-20 to Little Indian 31 6885 15 | 5474 | 95 0 0 206 | 3131 | 133 140 | 5091 0 2467 | 590 | 683 0
Creek) ©1) | (276) | 01 | (19 | ©4) | 00 | 00 | 08 | (126) | (05 | (06 | (204) | ©0) | ©9 | @4 | @7 | ©0)
Big Sandy Creek
(Porter Creek to Oconee 262 | 74175 93 | 50610 | 143 0 73 428 | 34460 | 1083 13 2302 | 4346 | 10118 | 13424 | 4177 0
River) ©1) | 379 | 00 | @59 | ©1 | 00 | 00 | 02 | 176 | 06 | 00 | @2 | 22 | 62 | 69 | 1) | ©0)
Carr Creek
11 281 1 295 192 0 145 | 561 143 17 258 30 152 64 0 11 0
(Headwatgrs to North ©5 | @30 | 00 | @7 | 89 | 00 | 67 | 260 | 66) | 08 | @19 | @4 | 70 | @0 | 00 | ©5 | ©0)
Oconee River)
Cedar Creek
(Headwaters to Oconee 3 842 0 643 64 0 204 883 438 7 46 107 0 77 0 7 0
River) ©1) | (254) | 00) | @94 | 19 | 00 | ®1) | (266) | 132 | 02 | @4 | B2 | ©0) | @3 | 00 | 02 | (©0)
Cedar Creek
. 2 3194 1 1121 | 263 0 74 261 | 1364 | 33 181 | 1823 0 522 38 9 0
(Headwaters to Winder ©0) | (359 | 00 | @26 | 30 | ©0 | ©8 | @9 | 153 | ©04 | @0 | @05 | ©0 | 59 | ©04 | 01 | ©0)

Reservaoir)




Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)

Page 25
Land Use Categories - in units of acres (percent)
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Land Use Categories - in units of acres (percent)
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Land Use Categories - in units of acres (percent)
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Land Use Categories - in units of acres (percent)
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Table3 WaterbodiesListed for Fecal Coliform Bacteriain the Oconee River Basin (Source: EPD)
) Partially Not
Segmen | Designated _ _
st Name Use Supporting | Supporting
ream it
Segment Description tLength o Designate | Designate
(miles) Classification
d Uses d Uses
Apalachee River Marburg Creek to Lake 35 Fishing X
Oconee
Apalachee River \c/:\/rllllamson Crto Marburg 7 Fishing X
Beaverdam Oliver Creek to Lake .
Creek Oconee 4 Fishing X
Big Cedar Creek H_og C_reek to Lake 11 Fishing X
Sinclair
Big Indian Creek | I-20 to Little Indian Creek 11 Fishing X
Big Sandy Creek Eg;?r Creek to Oconee 14 Fishing X
Carr Creek Headwate_rs to North 2 Fishing X
Oconee River
Cedar Creek H_eadwaters to Oconee 4 Fishing X
River
Cedar Creek HeadwaFers to Winder 4 Fishing X
Reservoir
East Fork Trail Headwaters to West Fork 3 Fishin X
Creek Trail Creek 9
Little River Glady Creek to Lake 8 Fishing X
Sinclair
Little River Shoal Creek to Gap 14 Fishing X
Creek
Little River Social Circle to Nelson 3 Fishing X
Creek
Little Sugar Headwaters to Lake .
Creek Oconee 9 Fishing X
Masseys Lake to .
Marburg Creek Apalachee River 7 Fishing X
M_lddle Oconee Big Bear Creek to McNutt 12 Fishing X
River Creek
Middle Oconee Mulberry River to Big .
River Bear Creek 11 Fishing X
. Little Mulberry River to .
Mulberry River Middle Oconee 18 Fishing X
Nprth Oconee Bordens Creek to Curry 8 Fishing X
River Creek
North Oconee Chandler Creek to 12 Fishing X

River

Bordens Creek
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] Partially Not
Segmen Designated . .
Stream Name o Use Supporting | Supporting
Segment Description t Length e Designate | Designate
(miles) Classification
d Uses d Uses
Fishing/
North Oconee Jackson County to Sandy L
. 5 Drinking X
River Creek
Water
North Oconee Sandy Creek to Trail F|§h|ng/
. 2 Drinking X
River Creek
Water
North Oconee Trail Creek to Oconee .
. . 8 Fishing X
River River
Oconee River Barnett Shoals to Lake 16 Fishing X
Oconee
. Confluence of North & .
Oconee River Middle Oconee Rivers 4 Fishing X
Oconee River Long Branch to Turkey 9 Fishing X
Creek
. Interstate 20 to L
Richland Creek Beaverdam Creek 8 Fishing X
Rd. S926 Eatonton to .
Rooty Creek Little Creek 9 Fishing X
Tanyard Creek U/s North Oconee River Fishing X
Town Creek Hwy. 15 to Richland 4 Fishing X
Creek
Turkey Creek Horse Branch to Rocky 10 Fishing X
Creek
Turkey Creek Rocky Creek to Oconee 11 Fishing X

River
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Table 4 1999 Water Quality Monitoring Stations (Source: EPD)

USGS
Stream Name Segment Monitoring Monitoring Station Description
Description )
Station No.
Apalachee River near Boswick,
Apalachee River Marburg Creek to 02219000 Georgia and Apalachee River at State
Lake Oconee 02219148 ,
Road 24 near Apalachee, Georgia
, Williamson Creek Apalachee River at State Road 11
Apalachee River to Marburg Creek 02218700 near Bethlehem, Georgia
Beaverdam Oliver creek to Beaverdam Creek at Walkers Church
02220395 Road (County Road 66) near Veazey,
Creek Lake Oconee .
Georgia
Big Cedar Creek H_og C_reek to Lake 02221900 Big Cedar Creek at U._S. Hwy 129
Sinclair near Eatonton, Georgia
Big Indian Creek I-20 to Little Indian 02220850 Big Indlan_ Creek at G_eorgla Hwy 83
Creek near Madison, Georgia
Big Sandy Creek Porter Cre_ek to 02223368 Big Sandy Creek at Statg Road 112
Oconee River near Toomsboro, Georgia
Headwaters to ,
Carr Creek North Oconee 02217915 Carr Creek at Baney Street near
River Athens, Georgia
Cedar Creek Headwate_rs to 02217996 Cedar Creek at Barnett Shoals Drive
Oconee River near Athens, Georgia
Cedar Creek Hgadwaters to 02217299 Ce_zdar Creek at State Road 211 near
Winder Reservoir Winder, Georgia
East Fork Trail Headwaters to East Fork Trail Creek Tributary
West Fork Tralil 02217866 (Carver Branch) at Olympic Drive near
Creek .
Creek Athens, Georgia
Little River Glady C_Zreel_< to 02220900 Little River at Ste_lte Road 16 near
Lake Sinclair Eatonton, Georgia
Little River Shoal Creek to 02220800 Little River at G_eorgla Hwy 83 near
Gap Creek Godfrey, Georgia
Little River Social Circle to 02220783 L|tt|¢ River at U.S.. Hwy 278 near
Nelson Creek Covington, Georgia
. Little Sugar Creek at Kingston Road
Little Sugar Headwaters to 02220100 (County Road 127) near Buckhead,
Creek Lake Oconee :
Georgia
Marburg Creek Masseys Lak_e to 02218805 Marburg Creek at Mann_lng Gin Road
Apalachee River near Bethlehem, Georgia
Middle Oconee Big Bear Creek to 02217515 Middle Oconee River at U.S. Hwy 441
River McNutt Creek near Athens, Georgia
Middle Oconee Mulberry River to 02217475 Middle Oconee River at Georgia Hwy

River

Big Bear Creek

82 near Arcade, Georgia
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USGS
Stream Name Segment Monitoring Monitoring Station Description
Description )
Station No.
Little Mulberry . .
Mulberry River | River to Middle 02217380 | Mulberry River at Georgia Hwy 11
near Winder, Georgia
Oconee
North Oconee Bordens Creek to North Oconee River at State Hwy 335
. 02217646 . :
River Curry Creek near Nicholson, Georgia
North Oconee Chandler Creek to 02217610 North Oconee River at Georgia Hwy
River Bordens Creek 82 near Maysville, Georgia
North Oconee Jackson County to North Oconee River — Athens Water
. 02217740
River Sandy Creek Intake
Nprth Oconee Sandy Creek to No station No station
River Trail Creek
North Oconee Trail Creek to 02217950 North Oconee River at Whitehall
River Oconee River Road near Whitehall, Georgia
Oconee River Barnett Shoals to 02218300 Ocor_1ee River at Georgia Hwy 15 near
Lake Oconee Penfield, Georgia
Confluence of .
Oconee River North & Middle 02218000 Oconee River at Barnett Shoals Road
. near Athens, Georgia
Oconee Rivers
. Long Branch to Oconee River at U.S. Hwy 80 near
Oconee River Turkey Creek 02223600 Dublin, Georgia
Richland Creek Interstate 20 to 03038751* Richland Creek at Interstate 20 near
Beaverdam Creek Greensboro, Georgia
Rooty Creek at Martin Luther King Jr.
Rooty Creek Rd. .8926 Eatonton 02220735 Drive (County Road 90) near
to Little Creek :
Eatonton, Georgia
Tanyard Creek U_/S North Oconee 02217906 Tanyard Creek at East Campus Drive
River near Athens, Georgia
H 15 to Town Creek at Old Covington Road
Town Creek Wy 02220368 (County Road 39) near Greensboro,
Richland Creek )
Georgia
Horse Branch to Turkey Creek at Walker Dairy Road
Turkey Creek 02223940 (County Road 338) near Dudley,
Rocky Creek X
Georgia
Turkey Creek Rocky Creek to 02224100 Turkey Creek at U.S. Hwy 441 near

Oconee River

Dublin, Georgia

* Georgia monitoring station number; no corresponding USGS station
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Table5 Water Quality Monitoring Data (Source: EPD)
Geometric Geometric
Geometric Geometric Fecal
Fecal Coliform Fecal Coliform Fecal Coliform
Sample Mean Sample Mean Sample Coliform
Stream/Segment Bacteria Bacteria X Mean Sample Dates Bacteria Mean
Dates Dates Dates Bacteria
(MPN/100 ml.) (MPN/100 ml.) (MPN/100 ml.)
(#/100 ml.) (#/100 ml.) (MPN/100 ml.)
(#/100 ml.) (#/100 ml.)

Apalachee River 01/05/1999 4900 05/26/1999 80 07/28/1999 170 11/28/1999 490
(Marburg Creek to 01/19/1999 20 795 06/09/1999 80 299 08/11/1999 220 158 12/13/1999 220 255
Lake Oconee) 01/25/1999 1700 06/15/1999 5400 08/18/1999 330 12/15/1999 790

02/02/1999 2400 06/21/1999 230 08/25/1999 50 12/20/1999 50
Apalachee River 01/19/1999 230 05/26/1999 330 07/28/1999 1100 11/29/1999 230
(Williamson Creek to 01/25/1999 1300 469 06/09/1999 1800 501 08/11/1999 130 255 12/13/1999 490 367
Marburg Creek) 02/02/1999 490 06/15/1999 230 08/18/1999 60 12/15/1999 490

02/03/1999 330 06/21/1999 460 08/25/1999 490 12/20/1999 330
Beaverdam Creek 01/06/1999 490 05/25/1999 490 07/27/1999 130 11/09/1/99 130
(Oliver creek to Lake 01/20/1999 460 490 06/14/1999 130 732 08/10/1999 1100 436 11/16/1999 110 190
Oconee) 01/26/1999 490 06/16/1999 9200 08/17/1999 110 11/23/1999 130

02/03/1999 490 06/22/1999 490 08/24/1999 2300 12/07/1999 700
Big Cedar Creek 01/26/1999 790 05/11/1999 110 08/17/1999 80 11/16/1999 310
(Hog Creek to Lake 02/09/1999 130 184 05/18/1999 80 113 08/24/1999 700 243 11/30/1999 120 208
Sinclair) 02/16/1999 140 06/01/1999 80 08/31/1999 230 12/07/1999 230

02/23/1999 80 06/08/1999 230 09/14/1999 270 12/14/1999 210
Big Indian Creek 01/05/1999 9200 05/26/1999 80 07/28/1999 130 11/29/1999 20
(1-20 to Little Indian 01/19/1999 20 1765 06/09/1999 220 123 08/11/1999 490 170 12/13/1999 20 52
Creek) 01/25/1999 24000 06/15/1999 330 08/18/1999 50 12/15/1999 230

02/02/1999 2200 06/21/1999 40 08/25/1999 330 12/20/1999 80

01/27/1999 230 05/12/1999 1100 08/18/1999 490 11/17/1999 130
Big Sandy Creek 02/10/1999 140 228 05/19/1999 220 247 08/25/1999 490 319 12/01/1999 80 91
(Porter Creek to 02/17/1999 490 06/02/1999 170 09/01/1999 130 12/08/1999 50
Oconee River) 02/24/1999 170 06/09/1999 90 09/15/1999 330 12/15/1999 130

07/14/1999 760
Carr Creek e 2 03/15/1999 <20 05/18/1999 130 08/10/1999 20
(Headwale.rs to North 12/16/1999 70 55 04/01/1999 2300 06/15/1999 20 09/27/1999 2200
Oconee River) 12/20/1999 20 04/05/1999 20 07/20/1999 170 10/13/1999 17000
Cedar Creek 03/30/1999 130 05/03/1999 330 09/07/1999 230 11/01/1999 130
(Headwaters to 03/31/1999 1400 215 05/06/1999 16000 061 09/08/1999 790 1322 11/09/1999 170 108
Oconee River) 04/05/1999 90 05/19/1999 490 09/21/1999 700 11/22/1999 3500

04/22/1999 130 05/26/1999 330 10/04/1999 >24000 11/29/1999 <20
Cedar Creek 02/15/1999 460 05/27/1999 330 07/29/1999 330 11/30/1999 140
(Headwaters to 02/21/1999 40 264 06/10/1999 1300 723 08/12/1999 1100 446 12/14/1999 1800 316
Winder Reservoir) 02/28/1999 110 06/17/1999 1300 08/19/1999 330 12/16/1999 790

03/03/1999 2400 06/22/1999 490 08/26/1999 330 12/21/1999 50
East Fork Trail Creek 03/15/1999 210 05/03/1999 490 09/07/1999 130 11/01/1999 20
(Headwaters to West 03/18/1999 80 171 05/06/1999 790 171 09/08/1999 140 509 11/09/1999 50 51
Fork Trail Creek) 03/30/1999 630 05/16/1999 20 09/21/1999 230 11/22/1999 330

03/31/1999 80 05/26/1999 110 10/04/1999 16000 11/29/1999 <20

12/06/1999 460
Rt & e " s = e w
(S?Ai?ayir)creek o Lake 01/27/1999 330 392 & o6/14/1009 400 170 B 0816/1999 330 330 11/22/1999 170 136

02/04/1999 1300 06/21/1999 330 08/23/1999 330 12/06/1999 110
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Geometric Geometric
Geometric Geometric Fecal
Fecal Coliform Fecal Coliform Fecal Coliform
Sample Mean Sample Mean Sample Coliform
Stream/Segment Bacteria Bacteria . Mean Sample Dates Bacteria Mean
Dates Dates Dates Bacteria
(MPN/100 ml.) (MPN/100 ml.) (MPN/100 ml.)
(#/100 ml.) (#/100 ml.) (MPN/100 ml.)
(#/200 ml.) (#/200 ml.)
Lite River OU1511909 230 0012611909 1700 0811111099 1700 12131909 170
(csrzgil) Creek to Gap 01/25/1999 5400 1239 K 06/15/1999 490 706 M 0g/18/1099 2200 2815 12/15/1999 2400 612
02/02/1999 2400 06/21/1999 1300 08/28/1999 24000 12/20/1999 490
Little River 01/05/1999 2200 05/26/1999 3500 07/28/1999 1800 11/29/1999 170
(Social Circle to 01/16/1999 130 1201 06/09/1999 700 042 08/11/1999 1100 1650 12/13/1999 3500 365
Nelson Creek) 01/25/1999 9200 06/15/1999 460 08/18/1999 2200 12/15/1999 270
02/02/1999 790 06/21/1999 700 08/25/1999 1700 12/20/1999 110
Little Sugar Creek 01/01/1999 790 05/25/1999 790 07/27/1999 460 11/09/1999 330
(Headwaters to Lake 01/20/1999 330 1016 06/14/1999 490 1152 08/24/1999 110 229 11/16/1999 130 201
Oconee) 02/03/1999 1700 06/16/1999 3500 08/25/1999 20 11/23/1999 70
03/22/1999 2400 06/22/1999 1300 09/25/1999 7900 12/06/1999 790
Marburg Creek 01/05/1999 170 06/26/1999 130 07/28/1999 ggg 11/29/1999 790
(Masseys Lake to 01/19/1999 1100 325 0609/1999 270 336 08/11/1999 130 189 12/13/1999 24000 2107
Apalachee River) 01/25/1999 260 06/15/1999 790 08/18/1999 12/15/1999 80
0202/1999 230 06/21/1999 460 08/25/1999 130 12/20/1999 13000
04/01/1999 330 05/18/1999 80 09/22/1999 330 12/01/1999 330
Middle Oconee River 04/05/1999 220 116 05/25/1999 460 140 09/27/1999 360 775 12/14/1999 790 294
(Big Bear Creek to 04/22/1999 50 05/27/1999 80 10/05/1999 9200 12/16/1999 260
McNutt Creek) 04/27/1999 50 06/17/1999 130 10/13/1999 330 12/20/1999 110
11/23/1999 110
. . 2200 05/27/1999 130 07/29/1999 790 11/30/1999 310
wi‘lﬂe&r‘?;;ﬁ; E)"’Beirg gggiﬁggg 230 100 || 0811071999 330 07 | 08/12/1999 330 500 12/14/1999 2800 208
Bear Creek) 02/28/1999 270 06/17/1999 4900 08/19/1999 490 12/16/1999 170
170 06/22/1999 130 08/26/1999 490 12/21/1999 170
Mulberry River 02/15/1999 170 05/27/1999 1300 07/29/1999 20 11/30/1999 110
(Little Mulberry River 02/21/1999 330 196 06/10/1999 170 735 08/12/1999 130 147 12/14/1999 490 276
to Middle Oconee) 02/28/1999 80 06/17/1999 4900 08/19/1999 790 12/16/1999 220
03/03/1999 330 06/22/1999 270 08/26/1999 230 12/21/1999 490
North Oconee River 02/15/1999 170 05/27/1999 50 07/29/1999 220 11/30/1999 460
(Bordens Creek to 02/21/199 330 175 06/10/1999 230 279 08/12/1999 130 257 12/14/1999 2200 082
Curry Creek) 02/28/1999 130 06/17/1999 3100 08/19/1999 460 12/16/1999 5400
03/03/1999 130 06/22/1999 170 08/26/1999 330 12/21/1999 170
North Oconee River 02/15/1999 460 05/27/1999 230 07/29/1999 230 11/30/1999 490
(Chandler Creek to 02/21/1999 700 551 06/10/1999 330 736 08/12/1999 70 272 12/14/1999 >24000 >1398
Bordens Creek) 02/28/1999 220 06/17/1999 7900 08/19/1999 310 12/16/1999 1300
03/03/1999 1300 06/22/1999 490 08/26/1999 1100 12/21/1999 250
North Oconee River 04/01/1999 4100 05/18/1999 490 09/22/1999 790 12/01/1999 330
(Sandy Creek to Trail 04/05/1999 330 416 05/25/1999 330 409 09/27/1999 700 739 12/14/1999 630 761
Creek) 04/22/1999 130 05/27/1999 220 10/05/1999 1100 12/16/1999 4900
04/27/1999 170 06/15/1999 790 10/13/1999 490 12/20/1999 330
07/20/1999 150 08/10/1999 460 11/23/1999 140
04/01/1999 5400 05/18/1999 50 09/22/1999 170 12/01/1999 130
North Oconee River 04/05/1999 170 196 05/25/1999 50 98 09/27/1999 7000 826 12/14/1999 2400 301
(Trail Creek to 04/22/1999 20 05/27/1999 110 10/05/1999 1700 12/16/1999 330
Oconee River) 04/27/1999 80 06/17/1999 340 10/13/1999 230 12/20/1999 80
11/23/1999 50
Oconee River 01/06/1999 3100 05/25/1999 330 07/27/1999 130 11/09/1999 310
(Barnett Shoals to 01/20/1999 20 571 06/08/1999 220 585 08/10/1999 70 166 11/16/1999 310 504
Lake Oconee) 01/26/1999 490 06/16/1999 7000 08/17/1999 170 11/23/1999 1700
02/03/1999 3500 06/22/1999 230 08/24/1999 490 12/07/1999 460
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Geometric Geometric
Geometric Geometric Fecal
Fecal Coliform Fecal Coliform Fecal Coliform
Sample Mean Sample Mean Sample Coliform
Stream/Segment Bacteria Bacteria . Mean Sample Dates Bacteria Mean
Dates Dates Dates Bacteria
(MPN/100 ml.) (MPN/100 ml.) (MPN/100 ml.)
(#/100 ml.) (#/100 ml.) (MPN/100 ml.)
(#/100 ml.) (#/100 ml.)
01/08/1999 1300 05/18/1999 170 09/22/1999 790 12/01/1999 80
Oconee River 01/14/1999 1300 g9 | 05/25/1999 460 a5g | 09/27/1999 7000 2305 12/14/1999 1100 370
(Athens to Barnett 01/21/1999 40 05/27/1999 50 10/05/1999 3500 12/16/1999 790
Shoals Dam) 340 06/15/1999 1100 10/13/1999 1700 12/20/1999 270
04/01/1999 3300
04/27/1999 220 07/20/1999 70 08/10/1999 4900 11/23/1999 50
Oconee River 01/28/1999 50 05/13/1999 330 08/19/1999 80 11/18/1999 40
(Long Branch to 02/11/1999 1300 236 05/20/1999 170 212 08/26/1999 50 49 12/02/1999 170 87
Turkey Creek) 02/18/1999 2400 06/03/1999 330 09/02/1999 70 12/09/1999 50
02/25/1999 <20 06/10/1999 110 09/16/1999 <20 12/16/1999 170
Richland Creek 01/06/1999 5400 05/25/1999 2200 07/27/1999 1300 11/09/1999 490
(Interstate 20 to 01/20/1999 130 2197 06/14/1999 5400 3105 0810/1999 330 1317 11/16/1999 490 765
Beaverdam Creek) 01/26/1999 5400 06/16/1999 17000 08/17/1999 5400 11/23/1999 1100
0203/1999 5400 06/22/1999 460 08/24/1999 1300 12/07/1999 1300
Roaty Creek Ov/21/2909 i 0610711909 20 0811211099 320 111571969 230
(L'?tﬂéscgégsammo" © N o1/27/1009 9200 2358 B 06/14/1999 9200 458 N 08/16/1999 1700 524 11/22/1999 330 390
02/04/1999 24000 06/21/1999 460 08/23/1999 790 12/06/1999 330
Tanyard Creek 03/15/1999 20 05/03/1999 490 09/07/1999 25400 11/01/1999 330
(Uls North Oconee 03/18/1999 230 229 05/06/1999 24000 3492 09/08/1999 740 2104 11/09/1999 330 164
River) 03/30/1999 170 05/19/1999 16000 09/21/1999 1400 11/22/1999 330
03/31/1999 3500 05/26/1999 790 10/04/1999 3500 11/29/1999 20
Toun Creek 012012999 90 001411909 170 0811011095 54000 11/16/1969 %
g‘gg@ls to Richland 01/26/1999 1300 1695 B 06/16/1999 2200 978 X 0g/17/1099 330 2117 11/23/1999 790 398
02/03/1999 5400 06/22/1999 3500 08/24/1999 2300 12/07/1999 9200
Turkey Creek 01/28/1999 20 05/13/1999 80 08/19/1999 1700 11/18/1999 170
(Horse Branch to 02/11/1999 490 76 05/20/1999 490 278 08/26/1999 1200 854 12/02/1999 460 331
Rocky Creek) 02/18/1999 <20 06/03/1999 460 09/02/1999 330 12/09/1999 220
02/25/1999 170 06/10/1999 330 09/16/1999 790 12/16/1999 700
Turkey Creek 01/28/1999 70 05/13/1999 790 08/19/1999 230 11/18/1999 230
(Rocky Creek to 02/11/1999 330 174 05/20/1999 80 208 08/26/1999 170 157 12/02/1999 130 118
Oconee River) 02/18/1999 790 06/03/1999 130 09/02/1999 110 12/09/1999 80
02/25/1999 50 06/10/1999 230 09/16/1999 140 12/16/1999 80
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1999 Discharge o
o NPDES Permit Limits
Monitoring Reports
i NPDES
Facility Name Permit No. Ava. Avg. Fecal Ava. Avg. Fecal
Coliform Coliform
Flow 4 Flow b
Loading Loading
(MGD) (MGD)
(counts/hr) (counts/hr)
Ailey WPCP GA0049247 No data available 0.08 | 2.53E+07
Athens Cedar Cr GA0034584 1.35 1.61E+07 2.00 6.32E+08
Athens Middle Oconee GA0021733 3.95 6.07E+07 6.00 1.90E+09
Athens-North Oconee GA0021725 8.70 1.24E+08 | 10.72 | 3.39E+09
Country Corners MHP GA0023060 No data available 0.06 | 1.83E+07
Crawford Westside WPCP GA0033707 No data available 0.04 1.17E+07
Dexter WPCP GA0048682 No data available 0.08 2.37E+07
Dublin WPCP GA0025569 2.72 | 3.59E+08 4.00 1.26E+09
Dudley WPCP GA0023957 No data available 0.12 | 3.63E+07
East Hall High School GA0034878 No data available 0.03 | 8.85E+06
E. Laurens Elem. School GA0022691 No data available 0.03 1.07E+07
Eatonton East WPCP GA0032271 0.27 1.37E+06 0.28 8.69E+07
Eatonton West WPCP GA0032263 0.20 1.20E+06 0.39 1.23E+08
Forstmann Co. GA0003760 1.45 0.00E+00 3.50 1.11E+09
GA College Lake Laurel GA0031593 No data available 0.002 | 6.32E+05
Glenwood WPCP GA0021377 No data available 0.11 3.48E+07
Gordon WPCP GA0020397 No data available 0.75 2.37E+08
Greensboro North Pond GA0021342 0.03 0.00E+00 0.10 3.16E+07
Greensboro South GA0021351 0.35 4.32E+07 1.00 3.15E+08
H&H Mobile Home Village GA0022438 No data available 0.01 | 2.84E+06
Hallmark Mobile Home GA0030236 No data available 0.06 1.83E+07
Heartwood MHP GA0049875 No data available 0.09 2.84E+07
Jackson County BD of Comm GA0002712 No data available 0.10 | 3.16E+07
Jasper County BD of Comm GA0034142 No data available 0.01 | 3.79E+06
Jefferson Pond GA0023132 0.10 0.00E+00 0.29 9.16E+07
Jeffersonville WPCP GA0020940 0.22 5.83E+07 0.25 7.90E+07
Madison Northside GA0023159 No data available 0.14 4.42E+07
Madison Southside GA0023141 No data available 0.66 2.09E+08
Maysville Pond GA0032905 No data available 0.06 | 1.90E+07
Mid. GA Correction GA0022110 No data available 0.03 9.48E+06
Milledgeville WPCP GA0030775 4.47 7.49E+08 7.00 2.21E+09
Monroe Jacks Cr GA0047171 1.11 3.73E+07 3.40 1.07E+09
Monticello Pearson GA0020141 No data available 0.17 5.37E+07
Monticello White Oak GA0020150 No data available 0.12 3.63E+07
Mt. Vernon WPCP GA0033758 No data available 0.27 8.53E+07
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1999 Discharge

Monitoring Reports

NPDES Permit Limits

Facility Name Pl;lrFr)nEi)tEl\?o. Avg. Avg. Fecal Avg. Avg. Fecal

Coliform Coliform

Flow o Flow b

Loading Loading

(MGD) (MGD)

(counts/hr) (counts/hr)
Oconee Co/Calls Cr GA0050211 No data available 0.40 1.26E+08
Oconee Health Care Center GA0035238 No data available 0.01 1.90E+06
Pinewood So. MHP GA0034215 No data available 0.03 8.22E+06
Pinewood Estates GA0034223 No data available 0.04 1.39E+07
Rock Eagle 4-H Center GA0022233 No data available 0.16 | 4.90E+07
Rutledge Pond GA0025895 No data available 0.05 1.58E+07
Sandersville WPCP GA0032051 0.96 1.18E+07 1.70 5.37E+08
Social Circle GA0026107 0.35 2.61E+07 0.45 1.42E+08
Soperton WPCP GA0020826 No data available 0.40 | 1.26E+08
Southeast Paper MFG GA0032620 15.91 | No data 15.00 | 4.74E+09
Sparta Pond GA0025593 No data available 0.08 | 2.53E+07
Statham WPCP GA0020044 No data available 0.15 4. 74E+07
W. Laurens High School GA0022705 No data available 0.05 1.64E+07
White Sulfur Elem. School GA0027120 No data available 0.00 4,11E+05
Wilkinson Co. High School GA0031291 No data available 0.02 6.95E+06
Winder Barber Cr GA0023205 0.03 0.00E+00 0.02 6.32E+06
Winder Marburg Cr GA0023191 0.48 1.68E+07 0.60 1.90E+08
Woodland T. MHP GA0033880 No data available 0.01 3.79E+06

a Loadings based on CY 1999 average fecal coliform concentration and mean flow reported on

DMRs.

b Loadings based on Monthly Average fecal coliform permit limit at monthly average permitted flow
(design flow used for facilities without a permitted monthly flow limit). A fecal coliform loading of
200 counts/100 mL was assumed for facilities without a fecal coliform bacteria permit limit.
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Table7 Livestock Distribution By County In The Oconee River Water shed (Source: USDA, 1977)

Livestock
County . .
Beef Cow | Milk Cow | Cattle Chicken Chlckens- Hogs | Sheep
Layers Broilers Sold
Hall 9575 1554 18875 | 1373,149 | 44,321,204 | 1210 83
Jackson 15,336 104 26,076 | 1757,097 | 42,605,593 0 1315
Barrows 7009 110 12408 | 801,503 | 19,602,742 0 0
Clarke 0 0 3457 0 2,900,350 0 0
Oconee 6675 425 12,254 0 13,145,461 0 189
Oglethorpe 8019 1812 16,684 0 20,766,923 0 0
Greene 5644 3358 14,544 0 3853,171 16 0
Gwinnett 0 0 4803 0 1,967,683 22 22
Walton 6086 45 11,979 | 161,009 | 8,973,250 | 219 145
Morgan 7934 6083 23951 | 493,440 | 8,747,160 1i'é0 63
Putnam 2298 8838 16,490 0 0 0 0
Hancock 0 0 3555 57 0 0 0
Jasper 5407 1019 9983 | 525,752 914,348 0 157
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Livestock
County . .
Chicken Chickens-
Beef Cow | Milk Cow | Cattle _ Hogs | Sheep
Layers Broilers Sold
Newton 4695 213 8785 0 850,000 146 0
Jones 3265 1289 7264 0 1832,000 0 0
Baldwin 0 0 5483 0 896,552 169 0
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Table8 Fecal Coliform Loading Ratesfor Existing Conditions During Critical Period

_ L oading from Surface
. L oading from
Crlt_l(_:al NPDES Runoff and Other
Stream/Segment Conditions . .
Period Dischar ges Direct Sources
(counts/30 days)
(counts/30 days)
Apalachee River - (Marburg Creekt0 | o,16_ 10/15/99 |  9.12 x 10% 7.99 x 10%
Lake Oconee)
Apalachee River - (Williamson Creek 13
to Marburg Creek) 9/16 — 10/15/99 0 1.55x 10
Beaverdam Creek - (Oliver Creek to 8/27 — 9/25/97 0 1.33 x 10
Lake Oconee)
Big Cedar Creek - (Hog Creek to 8/13 — 9/11/92 0 6.84 x 10
Lake Sinclair)
Big Indian Creek - (I-20 to Little 8/13 — 9/11/92 1.14 x 10% 1.44 x 104
Indian Creek)
Big Sandy Creek - (Porter Creek to 8/11 — 9/9/90 5.00 x 10% 7.97 x 10%2
Oconee River)
Carr Creel_< - (Headwaters to North 9/9 — 10/8/96 0 536 x 10
Oconee River)
Cedar Creek - (Headwaters to 9/9-10/8/96 | 4.55x 10" 5.32 x 10%
Oconee River)
Cedar Creek - (Headwaters to 13
Winder Reservoir) 9/9 — 10/8/96 0 1.08 x 10
East Fork Trail Creek - (Headwaters 10 13
to West Fork Trail Creek) 9/9 — 10/8/96 1.32x10 3.96 x 10
L|_ttle Rlver - (Glady Creek to Lake 8/13 — 9/11/92 211 x 10 322 x 10
Sinclair)
g:gggwer - (Shoal Creek to Gap 813 -9/11/92 | 1.02x 10" 1.45 x 10
I(_:lgle River - (Social Circle to Nelson 8/13 — 9/11/92 1.02 x 10 7 68 x 10%
Little Sugar Creek - (Headwaters to 8/27 — 9/25/97 0 233 x 10
Lake Oconee)
Marburg Creek - (Masseys Lake to | o156 10/15/99 |  1.41 x 10" 1.34 x 108
Apalachee River)
Middle Oconee River - (Big Bear 12 14
Creek to McNutt Creek) 9/9 — 10/8/96 1.39x 10 2.76 x 10
Middle Oconee River - (Mulberry 10 14
River to Big Bear Creek) 9/9 — 10/8/96 2.28 x 10 1.22x10
Mulberry River - (Little Mulberry River 13
to Middie Oconee) 9/9 — 10/8/96 0 3.85x 10
North Oconee River - (Bordens 10 13
Creek to Curry Creek) 9/9 — 10/8/96 2.03x 10 4.28 x 10
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_ L oading from Surface
. Loading from
Critical NPDES Runoff and Other
Stream/Segment Conditions . _
Period Discharges Direct Sour ces
(counts/30 days)
(counts/30 days)
North Oconee River - (Chandler 10 13
Creek to Bordens Creek) 9/9 — 10/8/96 2.03x 10 4.28 x 10
North Oconee River - (Jackson 10 13
County to Sandy Creek) 9/9 — 10/8/96 8.63 x 10 4.28 x 10
North Oconee River - (Sandy Creek | g,9 _ 14596 8.63 x 10%° 1.08 x 104
to Trail Creek)
North Oconee River - (Trail Creek to 9/9 — 10/8/96 2 56 x 1012 4.28 x 104
Oconee River)
Oconee River - (Barnett Shoals to 9/9 — 10/8/96 455 x 102 8.21 x 104
Lake Oconee)
Oconee River - (Confluence of North 12 14
& Middle Oconee River) 9/9 — 10/8/96 4.56 x 10 8.21x 10
Oconee River - (Long Branch to 9/9 — 10/8/96 1.81 x 10% 9.03 x 10%
Turkey Creek)
Richland Creek - (Interstate 20 to 8/27 — 9/95/97 0 280 x 10%
Beaverdam Creek)
Rooty Creek - (Rd. S926 Eatontonto | g5 _ 10/19/99 | .26 x 10 1.16 x 10%3
Little Creek)
-IR:?vneyri)ird Creek - (U/s North Oconee 9/9 — 10/8/96 0 3.96 x 101
E‘r)(‘;"e”k)creek -(Hwy. 15 to Richland | /57 _ g/95/97 227 x 104 8.66 x 10%
Turkey Creek - (Horse Branch to 6/14 — 7/13/90 9.48 x 10%° 1.34 x 102
Rocky Creek)
Turkey Creek - (Rocky Creek to 6/14 — 7/13/90 1.12 x 104 2.56 x 10%2
Oconee River)
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Table9 TMDL Components
0 WLAs HLAs Margin of Safety TMDL Per cent
Stream/Segment (counts/30 Reduction
days) (counts/30
days) (counts/30 days) | (counts/30 days)

g‘gi'ﬁgg)ee River - (Marburg Creek to Lake 9.12x102 | 1.97x10% 2.19 x 10%2 2.28 x 10%3 73
Q‘;?Lﬁgegrsé‘{gr - (Williamson Creek to 0 3.85 x 10% 4.28 x 10 4.28 x 10%2 "
gii\rl]zred)am Creek - (Oliver creek to Lake 0 1.97 x 10% 219 x 1012 219 x 10% 84
Big Cedar Creek - (Hog Creek to Lake Sinclair) 0 1.25 x 10" 1.39 x 10" 1.39 x 10" 80
Big Indian Creek - (I-20 to Little Indian Creek) 1.14 x 10" 3.52 x 10" 3.91 x 10% 3.91 x 10" 73
Eeli?/esr)andy Creek - (Porter Creek to Oconee 5.00 x 10% 7.59 x 10™ 8.43 x 10'° 8.48 x 10" 89
CR);':\\/rerrgtreek - (Headwaters to North Oconee 0 114 x 10% 127 x 102 127 x 10% 76
Cedar Creek - (Headwaters to Oconee River) 4.55 x 10™ 1.14 x 10" 1.27 x 10%* 1.31 x 10" 76
ggg:rrvg{sek - (Headwaters to Winder 0 1.13 x 10%2 1.26 x 10™ 1.26 x 10%2 88
Egﬁ: $$£:T gi'ékc)reek - (Headwaters to West 1.32x10° | 8.53x10% 9.48 x 10% 9.49 x 10% 76
Little River - (Glady Creek to Lake Sinclair) 2.11 x 10™ 1.69 x 10" 1.87 x 10™ 1.87 x 10™ 50
Little River - (Shoal Creek to Gap Creek) 1.02 x 10" 3.56 x 10% 3.95 x 10% 3.96 x 10" 73
Little River - (Social Circle to Nelson Creek) 1.02 x 10" 2.86 x 10% 3.18 x 10% 3.19 x 10" 59
I(_)litloengg)gar Creek - (Headwaters to Lake 0 539 x 10% 5 99 x 102 599 x 10 74
gi?/ret;?rg Creek - (Masseys Lake to Apalachee | 4 49, q911 | 277y 10% 3.08 x 10% 3.22 x 10% "
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U WLAs HLAs Margin of Safety TMDL Per cent
Stream/Segment (counts/30 Reduction
days) (counts/30 d d
days) (counts/30 days) | (counts/30 days)
WSL%%?ZQE? River - (Big Bear Creek to 1.39x10% | 1.94 x 10" 2.15 x 10%3 217 x 10% 22
'\B"(';;?'(e:g‘;%‘ee River - (Mulberry River to Big 228x10° | 627x10% 6.97 x 10%2 6.97 x 10%3 43
ggéaegg River - (Little Mulberry River to Middle 0 1.94 x 10" 215 x 1012 215 x 10%° a4
('\;‘r’étehkfconee River - (Bordens Creek to Curry | 5 g3, 1010 | 156 x 10° 1.73 x 107 1.73 x 108 60
E‘g:ggr?scg’;ggk?"’er - (Chandier Creek to 203x10° | 1.56x10% 1.73 x 107 1.73 x 108 60
g‘g;tgyogr%’;i‘; River - (Jackson County to 8.63x10° | 3.94x10% 4.38 x 10%2 4.39 x 10%3 60
('\;‘r’étehkfconee River - (Sandy Creek to Trail 863x10° | 3.94x10% 4.38 x 10° 4.39 x 10° 60
gic\)/rg:)Oconee River - (Trail Creek to Oconee 256x 102 | 1.08x10% 1.20 x 108 1.22 x 104 72
gggzgg)R'Ver - (Barnett Shoals to Lake 455x102 | 523x10% 5.81 x 10% 5.86 x 10% 35
Oconee River - (Confluence of North & Middle 456 x 10%2 377 x 104 4.19 x 10% 4.24 x 10% 49

Oconee River)
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O WLAs HLAs Margin of Safety TMDL Percent
Stream/Segment (counts/30 Reduction
days) (counts/30 s/30d s/30d
days) (count ays) | (count ays)
Oconee River - (Long Branch to Turkey Creek) 1.81 x 10%° 5.77 x 10* 6.41 x 10 7.71x 10* 25
Elrzl:als)nd Creek - (Interstate 20 to Beaverdam 0 2 95 x 10% 328 x 1022 328 x 10 88
g‘r’é’;i)creek - (Rd. 5926 Eatonton to Little 6.26x 10° | 3.99 x 10% 4.44 x 10* 450 x 10%2 74
Tanyard Creek - (U/s North Oconee River) 0 1.10 x 10*® 1.22 x 10** 1.22 x 10" 76
Town Creek - (Hwy. 15 to Richland Creek) 2.27 x 10" 1.91 x 10* 2.13 x 10" 2.35 x 10*? 97
Turkey Creek - (Horse Branch to Rocky Creek) 9.48 x 10" 6.13 x 10™ 6.81 x 10™° 7.76 x 10 51
Turkey Creek - (Rocky Creek to Oconee River) 1.12 x 10" 8.03 x 10™ 8.92 x 10™ 1.00 x 102 62
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Table 10. Management Measure Selector Table
Land Use Management Measures Fecal Dissolved | pH | Sediment | Temperature | Toxicity | Mercury | Metals PCBs,
Coliform | Oxygen (copper, lead, | toxaphene
zinc,
cadmium)
Agriculture | 1. Sediment & Erosion Control | _ _ _ _
2. Confined Animal Facilities _ _
3. Nutrient Management _ _
4. Pesticide Management _
5. Livestock Grazing _ _ _ _
6. Irrigation _ _ _
Forestry 1. Preharvest Planning _ _

2. Streamside Management
Areas

3. Road Construction
& Reconstruction

4. Road Management

5. Timber Harvesting

6. Site Preparation & Forest
Regeneration

7. Fire Management

8. Revegetation of Disturbed
Areas

9. Forest Chemical Management
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Land Use

Management M easures

Fecd
Coliform

Dissolved
Oxygen

pH

Sediment

Temperature

Toxicity

Metals
(copper, lead,
zinc,
cadmium)

Mercury

PCBs,
toxaphene

10. Wetlands Forest
Management

Urban

1. New Development

2. Watershed Protection & Site
Development

3. Construction Site Erosion and
Sediment Control

4. Construction Site Chemical
Control

5. Existing Developments

6. Residential and Commercial
Pollution Prevention

Onsite
Wastewater

1. New Onsite Wastewater
Disposal Systems

2. Operating Existing Onsite
Wastewater Disposal Systems

Roads,
Highways
and Bridges

1. Siting New Roads, Highways
& Bridges

2. Construction Projects for
Roads, Highways and Bridges

3. Consgtruction Site Chemical
Control for Roads, Highways
and Bridges
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Land Use Management Measures Fecal Dissolved | pH | Sediment | Temperature | Toxicity | Mercury | Metals PCBs,
Coliform | Oxygen (copper, lead, | toxaphene
zinc,
cadmium)

4. Operation and Maintenance-
Roads, Highways and Bridges
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APPENDIX A:

HYDROLOGY CALIBRATIONS
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Table Al - Calibration and Validation Stations for Hydrological Parameters

Abovethe GA Fall Line (Piedmont)

Station Station Name Tvoe Drainage Area Reference
Number yp (acres) WDM station
South River at . . Atlanta
02204070 Klondike Road Calibration 117978 Hartsfield
02219000 | Apalachee River Validation 119738 Monroe
near Bostwick, GA
Middle Oconee
02217500 River near Athens, Validation 252006 Jefferson
GA
02220000 | Little Rivernear Validation 174445 Milledgeville
Eatonton, GA 9
Murder Creek
02221525 Below Eatonton, Validation 121690 Milledgeville
GA
02208450 | Alcovy Riverabove |\ uqoion 122720 Monroe
Covington, GA
02213000 | Ocmulgee Riverat |, uqoion 1450880 Macon Lewis

Macon, GA

Table A2 - Calibration and Validation Stationsfor Hydrological Parameters
Below the GA Fall Line (Coastal Plain)

Station Station Name Tvoe Drainage Area Reference
Number yp (acres) WDM station
02225500 | Ohoopee River Calibration 735216 Dublin
near Reidsville, GA
Ocmulgee River at . .
02215500 Lumber City, GA Validation 3366386 Abbeville
Oconee River at . . )
02223500 Dublin, GA Validation 2804097 Milledgeville
02225000 | Altamaha River Validation 7414025 Hazlehurst
near Baxley, GA
02226000 | AlamahaRiverat | . ;i iion 8738182 Jesup

Doctortown, GA
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Y Calibration Stations
# Validation Stations
Cataloging Unit Boundaries
ALTAMAHA
LITTLE OCMULGEE
LOWER OCMULGEE
LOWER OCONEE
OHOOPEE
[ ] UPPER OCMULGEE
I UPPER OCONEE

900

2225500

50 0 50 100 Miles

Figure A.1. Location of Hydrology Calibration and Validation Stations
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Figure A.2. 10-Year Calibration (Daily Flow) at 02225500 — Ohoopee River near

Reidsville, GA.
10-Year Flow Comparison for 02225500 (1/1/1990 to 12/31/1999)
® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.3. 10-Year Calibration (Monthly Average) at 02225500 — Ohoopee River
near Reidsville, GA.
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10-Year Flow Comparison for 02225500 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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£ 2500 £
s g =
g 24
z 2000 - -6 E
5
1500 . 2
1000 - L g
Baalladli
0 T T T T T T T T T T T 10
1 2 3 4 5 6 7 8 9 10 11 12
Month
Figure A.4. 10-Year Calibration (Monthly Medians) at 02225500 — Ohoopee River
near Reidsville, GA.
Simulation Name: 02225500 Simulation Period:
Watershed Area (ac): 730428.00
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 2.5
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 153.74 Total Observed In-stream Flow: 142.28
Total of highest 10% flows: 76.16 Total of Observed highest 10% flows: 63.14
Total of lowest 50% flows: 9.69 Total of Observed Lowest 50% flows: 9.59
Simulated Summer Flow Volume ( months 7-9): 14.54 Observed Summer Flow Volume (7-9): 14.79
Simulated Fall Flow Volume (months 10-12): 34.37 Observed Fall Flow Volume (10-12): 26.02
Simulated Winter Flow Volume (months 1-3): 86.76 Observed Winter Flow Volume (1-3): 78.63
Simulated Spring Flow Volume (months 4-6): 18.07 Observed Spring Flow Volume (4-6): 22.84
Total Simulated Storm Volume: 153.40 Total Observed Storm Volume: 138.34
Simulated Summer Storm Volume (7-9): 14.46 Observed Summer Storm Volume (7-9): 13.80
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 7.45 10
Error in 50% lowest flows: 1.04 10
Error in 10% highest flows: 17.10 15
Seasonal volume error - Summer: -1.72 30
Seasonal volume error - Fall: 24.29 30
Seasonal volume error - Winter: 9.36 30
Seasonal volume error - Spring: -26.38 30
Error in storm volumes: 9.81 20
Error in summer storm volumes: 4.52 50

Figure A.5. 10-Year Calibration Statistics at 02225500 — Ohoopee River near
Reidsville, GA.
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Figure A.6. Calendar Year 1999 (Daily Flow) at 02225500 — Ohoopee River near
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Figure A.7. Calendar Year 1999 (Monthly and Weekly) at 02225500 — Ohoopee River
near Reidsville, GA.
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Simulation Name: 02225500 Simulation Period:
Watershed Area (ac): 730428.00
Selected a Year for Flow Analysis: 1999
Type of Year (1=Calendar, 2=Water Year) 1 Baseflow PERCENTILE: 25
Calendar Year 1999: Usually 1%-5%
1/1/1999 to 12/31/1999
Total Simulated In-stream Flow: 4.54 Total Observed In-stream Flow: 4.96
Total of highest 10% flows: 1.95 Total of Observed highest 10% flows: 2.08
Total of lowest 50% flows: 0.50 Total of Observed Lowest 50% flows: 0.47
Simulated Summer Flow Volume ( months 7-9): 0.20 Observed Summer Flow Volume (7-9): 0.23
Simulated Fall Flow Volume (months 10-12): 1.17 Observed Fall Flow Volume (10-12): 1.32
Simulated Winter Flow Volume (months 1-3): 2.74 Observed Winter Flow Volume (1-3): 3.02
Simulated Spring Flow Volume (months 4-6): 0.44 Observed Spring Flow Volume (4-6): 0.39
Total Simulated Storm Volume: 4.52 Total Observed Storm Volume: 4.60
Simulated Summer Storm Volume (7-9): 0.20 Observed Summer Storm Volume (7-9): 0.14
Errors (Simulated-Observed) Recommended Criteria Last run

Error in total volume: -9.32 10
Error in 50% lowest flows: 5.09 10
Error in 10% highest flows: -6.78 15
Seasonal volume error - Summer: -16.27 30
Seasonal volume error - Fall: -13.02 30
Seasonal volume error - Winter: -10.35 30
Seasonal volume error - Spring: 10.12 30
Error in storm volumes: -1.56 20
Error in summer storm volumes: 28.69 50

Figure A.8. Calendar Year 1999 Statistics at 02225500 — Ohoopee River near

Reidsville, GA.
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Figure A.9. 10-Year Validation (Daily Flow) at 02215500 — Ocmulgee River at Lumber

City, GA.
10-Year Flow Comparison for 02215500 (1/1/1990 to 12/31/1999)
® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.10. 10-Year Validation (Monthly Average) at 02215500 — Ocmulgee River at
Lumber City, GA.
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10-Year Flow Comparison for 02215500 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.11. 10-Year Validation (Monthly Medians) at 02215500 — Ocmulgee River at

Lumber City, GA.

Simulation Name: 02215500 Simulation Period:
Watershed Area (ac): 3366386
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 163.87 Total Observed In-stream Flow: 158.47
Total of highest 10% flows: 61.83 Total of Observed highest 10% flows: 53.58
Total of lowest 50% flows: 27.34 Total of Observed Lowest 50% flows: 30.16
Simulated Summer Flow Volume ( months 7-9): 24.86 Observed Summer Flow Volume (7-9): 23.16
Simulated Fall Flow Volume (months 10-12): 31.41 Observed Fall Flow Volume (10-12): 28.73
Simulated Winter Flow Volume (months 1-3): 77.60 Observed Winter Flow Volume (1-3): 73.13
Simulated Spring Flow Volume (months 4-6): 29.99 Observed Spring Flow Volume (4-6): 33.45
Total Simulated Storm Volume: 136.76 Total Observed Storm Volume: 126.78
Simulated Summer Storm Volume (7-9): 18.11 Observed Summer Storm Volume (7-9): 15.23
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 3.29 10
Error in 50% lowest flows: -10.33 10
Error in 10% highest flows: 13.35 15
Seasonal volume error - Summer: 6.84 30
Seasonal volume error - Fall: 8.53 30
Seasonal volume error - Winter: 5.76 30
Seasonal volume error - Spring: -11.51 30
Error in storm volumes: 7.29 20
Error in summer storm volumes: 15.93 50

Figure A.12. 10-Year Validation Statistics at 02215500 — Ocmulgee River at Lumber

City, GA.
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Figure A.13. 10-Year Validation (Daily Flow) at 02223500 — Oconee River at Dublin,

GA.
10-Year Flow Comparison for 02223500 (1/1/1990 to 12/31/1999)
® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.14 10-Year Validation (Monthly Average) at 02223500 — Oconee River at

Dublin, GA.
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10-Year Flow Comparison for 02223500 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.15. 10-Year Validation (Monthly Medians) at 02223500 — Oconee River at

Dublin, GA.
Simulation Name: 02223500 Simulation Period:
Watershed Area (ac): 2804097
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 159.89 Total Observed In-stream Flow: 150.96
Total of highest 10% flows: 63.23 Total of Observed highest 10% flows: 56.09
Total of lowest 50% flows: 21.46 Total of Observed Lowest 50% flows: 22.45
Simulated Summer Flow Volume ( months 7-9): 17.58 Observed Summer Flow Volume (7-9): 17.62
Simulated Fall Flow Volume (months 10-12): 33.23 Observed Fall Flow Volume (10-12): 29.53
Simulated Winter Flow Volume (months 1-3): 80.43 Observed Winter Flow Volume (1-3): 73.00
Simulated Spring Flow Volume (months 4-6): 28.64 Observed Spring Flow Volume (4-6): 30.81
Total Simulated Storm Volume: 145.27 Total Observed Storm Volume: 132.05
Simulated Summer Storm Volume (7-9): 13.93 Observed Summer Storm Volume (7-9): 12.90
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 5.59 10
Error in 50% lowest flows: -4.62 10
Error in 10% highest flows: 11.30 15
Seasonal volume error - Summer: -0.22 30
Seasonal volume error - Fall: 11.13 30
Seasonal volume error - Winter: 9.24 30
Seasonal volume error - Spring: -7.55 30
Error in storm volumes: 9.10 20
Error in summer storm volumes: 7.39 50

Figure A.16. 10-Year Validation Statistics at 02223500 — Oconee River at Dublin, GA.
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Figure A.17. 10-Year Validation (Daily Flow) at 02225000 — Altamaha River near
Baxley, GA.
10-Year Flow Comparison for 02225000 (1/1/1990 to 12/31/1999)
® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.18. 10-Year Validation (Monthly Average) at 02225000 — Altamaha River near
Baxley, GA.
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10-Year Flow Comparison for 02225000 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.19. 10-Year Validation (Monthly Medians) at 02225000 — Altamaha River near

Baxley, GA.
Simulation Name: 02225000 Simulation Period:
Watershed Area (ac): 7414025
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 162.30 Total Observed In-stream Flow: 156.52
Total of highest 10% flows: 61.54 Total of Observed highest 10% flows: 55.32
Total of lowest 50% flows: 24.30 Total of Observed Lowest 50% flows: 25.45
Simulated Summer Flow Volume ( months 7-9): 20.78 Observed Summer Flow Volume (7-9): 19.53
Simulated Fall Flow Volume (months 10-12): 32.68 Observed Fall Flow Volume (10-12): 27.94
Simulated Winter Flow Volume (months 1-3): 80.39 Observed Winter Flow Volume (1-3): 76.56
Simulated Spring Flow Volume (months 4-6): 28.45 Observed Spring Flow Volume (4-6): 32.50
Total Simulated Storm Volume: 141.79 Total Observed Storm Volume: 132.50
Simulated Summer Storm Volume (7-9): 15.67 Observed Summer Storm Volume (7-9): 13.53
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 3.56 10
Error in 50% lowest flows: -4.72 10
Error in 10% highest flows: 10.10 15
Seasonal volume error - Summer: 6.06 30
Seasonal volume error - Fall: 14.50 30
Seasonal volume error - Winter: 4.77 30
Seasonal volume error - Spring: -14.24 30
Error in storm volumes: 6.56 20
Error in summer storm volumes: 13.68 50

Figure A.20. 10-Year Validation Statistics at 02225000 — Altamaha River near Baxley,

GA.
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Figure A.21. 10-Year Validation (Daily Flow) at 02226000 — Altamaha River at
Doctortown, GA.

10-Year Flow Comparison for 02226000 (1/1/1990 to 12/31/1999)

® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.22. 10-Year Validation (Monthly Average) at 02226000 — Altamaha River at
Doctortown, GA.
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10-Year Flow Comparison for 02226000 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.23. 10-Year Validation (Monthly Medians) at 02226000 — Altamaha River at

Doctortown, GA.

Simulation Name: 02226000 Simulation Period:
Watershed Area (ac): 8738182
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 148.01 Total Observed In-stream Flow: 154.40
Total of highest 10% flows: 55.97 Total of Observed highest 10% flows: 54.45
Total of lowest 50% flows: 22.16 Total of Observed Lowest 50% flows: 23.94
Simulated Summer Flow Volume ( months 7-9): 18.93 Observed Summer Flow Volume (7-9): 19.10
Simulated Fall Flow Volume (months 10-12): 29.89 Observed Fall Flow Volume (10-12): 26.97
Simulated Winter Flow Volume (months 1-3): 73.27 Observed Winter Flow Volume (1-3): 76.27
Simulated Spring Flow Volume (months 4-6): 25.92 Observed Spring Flow Volume (4-6): 32.06
Total Simulated Storm Volume: 128.79 Total Observed Storm Volume: 132.15
Simulated Summer Storm Volume (7-9): 14.13 Observed Summer Storm Volume (7-9): 13.53
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: -4.32 10
Error in 50% lowest flows: -8.01 10
Error in 10% highest flows: 2.72 15
Seasonal volume error - Summer: -0.90 30
Seasonal volume error - Fall: 9.77 30
Seasonal volume error - Winter: -4.09 30
Seasonal volume error - Spring: -23.71 30
Error in storm volumes: -2.61 20
Error in summer storm volumes: 4.26 50

Figure A.24. 10-Year Validation Statistics at 02226000 — Altamaha River at

Doctortown, GA.
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Figure A.25. 5.2-Year Calibration (Daily Flow) at 02204070 — South River at Klondike

Road.

5.2-Year Flow Comparison for 02204070 (10/1/1994 to 12/31/1999)
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Figure A.26. 5.2-Year Calibration (Monthly Average) at 02204070 — South River at

Klondike Road.
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5.2-Year Flow Comparison for 02204070 (10/1/1994 to 12/31/1999)
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Figure A.27. 5.2-Year Calibration (Monthly Medians) at 02204070 — South River at
Klondike Road.

Simulation Name: 02204070 Simulation Period:
Watershed Area (ac): 117978
Period for Flow Analysis
Begin Date: 10/01/94 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 127.39 Total Observed In-stream Flow: 130.44
Total of highest 10% flows: 50.64 Total of Observed highest 10% flows: 58.20
Total of lowest 50% flows: 27.00 Total of Observed Lowest 50% flows: 26.39
Simulated Summer Flow Volume ( months 7-9): 19.70 Observed Summer Flow Volume (7-9): 18.35
Simulated Fall Flow Volume (months 10-12): 33.85 Observed Fall Flow Volume (10-12): 33.63
Simulated Winter Flow Volume (months 1-3): 50.13 Observed Winter Flow Volume (1-3): 50.76
Simulated Spring Flow Volume (months 4-6): 23.70 Observed Spring Flow Volume (4-6): 27.71
Total Simulated Storm Volume: 85.31 Total Observed Storm Volume: 98.06
Simulated Summer Storm Volume (7-9): 9.62 Observed Summer Storm Volume (7-9): 10.67
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: -2.40 10
Error in 50% lowest flows: 2.25 10
Error in 10% highest flows: -14.92 15
Seasonal volume error - Summer: 6.87 30
Seasonal volume error - Fall: 0.65 30
Seasonal volume error - Winter: -1.24 30
Seasonal volume error - Spring: -16.90 30
Error in storm volumes: -14.94 20
Error in summer storm volumes: -10.85 50

Figure A.28. 5.2-Year Calibration Statistics at 02204070 — South River at Klondike
Road.
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Figure A.29. Calendar Year 1999 (Daily Flow) at 02204070 — South River at Klondike

Road.
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Figure A.30. Calendar Year 1999 (Monthly and Weekly) at 02204070 — South River at
Klondike Road.
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Simulation Name: 02204070 Simulation Period:
Watershed Area (ac): 117978
Selected a Year for Flow Analysis: 1999
Type of Year (1=Calendar, 2=Water Year) 1 Baseflow PERCENTILE: 25
Calendar Year 1999: Usually 1%-5%
1/1/1999 to 12/31/1999
Total Simulated In-stream Flow: 15.43 Total Observed In-stream Flow: 14.41
Total of highest 10% flows: 4.80 Total of Observed highest 10% flows: 5.09
Total of lowest 50% flows: 4.55 Total of Observed Lowest 50% flows: 3.79
Simulated Summer Flow Volume ( months 7-9): 3.51 Observed Summer Flow Volume (7-9): 241
Simulated Fall Flow Volume (months 10-12): 3.47 Observed Fall Flow Volume (10-12): 3.50
Simulated Winter Flow Volume (months 1-3): 4.30 Observed Winter Flow Volume (1-3): 4.83
Simulated Spring Flow Volume (months 4-6): 4.15 Observed Spring Flow Volume (4-6): 3.67
Total Simulated Storm Volume: 7.54 Total Observed Storm Volume: 9.61
Simulated Summer Storm Volume (7-9): 1.52 Observed Summer Storm Volume (7-9): 1.21
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 6.63 10
Error in 50% lowest flows: 16.82 10
Error in 10% highest flows: -6.11 15
Seasonal volume error - Summer: 31.30 30
Seasonal volume error - Fall: -0.75 30
Seasonal volume error - Winter: -12.36 30
Seasonal volume error - Spring: 11.63 30
Error in storm volumes: -27.51 20
Error in summer storm volumes: 20.76 50

Figure A.31. Calendar Year 1999 Statistics at 02204070 — South River at Klondike

Road.
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Figure A.32. 10-Year Validation (Daily Flow) at 02219000 — Apalachee River near

Bostwick, GA.

10-Year Flow Comparison for 02219000 (1/1/1990 to 12/31/1999)
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Figure A.33. 10-Year Validation (Monthly Average) at 02219000 — Apalachee River

near Bostwick, GA.
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10-Year Flow Comparison for 02219000 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.34. 10-Year Validation (Monthly Medians) at 02219000 — Apalachee River
near Bostwick, GA.

Simulation Name: 02219000 Simulation Period:
Watershed Area (ac): 119738
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 217.08 Total Observed In-stream Flow: 194.66
Total of highest 10% flows: 90.29 Total of Observed highest 10% flows: 78.55
Total of lowest 50% flows: 35.38 Total of Observed Lowest 50% flows: 37.57
Simulated Summer Flow Volume ( months 7-9): 36.16 Observed Summer Flow Volume (7-9): 29.31
Simulated Fall Flow Volume (months 10-12): 44.03 Observed Fall Flow Volume (10-12): 40.69
Simulated Winter Flow Volume (months 1-3): 90.27 Observed Winter Flow Volume (1-3): 81.15
Simulated Spring Flow Volume (months 4-6): 46.62 Observed Spring Flow Volume (4-6): 4351
Total Simulated Storm Volume: 185.93 Total Observed Storm Volume: 162.94
Simulated Summer Storm Volume (7-9): 28.43 Observed Summer Storm Volume (7-9): 21.48
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 10.33 10
Error in 50% lowest flows: -6.21 10
Error in 10% highest flows: 13.01 15
Seasonal volume error - Summer: 18.93 30
Seasonal volume error - Fall: 7.60 30
Seasonal volume error - Winter: 10.10 30
Seasonal volume error - Spring: 6.66 30
Error in storm volumes: 12.36 20
Error in summer storm volumes: 24.43 50

Figure A.35. 10-Year Validation Statistics at 02219000 — Apalachee River near
Bostwick, GA.
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Figure A.36. 10-Year Validation (Daily Flow) at 02217500 — Middle Oconee River near

Athens, GA.

10-Year Flow Comparison for 02217500 (1/1/1990 to 12/31/1999)

® Avg Flow (1/1/1990 to 12/31/1999)
------ One-to-one line
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Figure A.37. 10-Year Validation (Monthly Average) at 02217500 — Middle Oconee
River near Athens, GA.
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10-Year Flow Comparison for 02217500 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.38. 10-Year Validation (Monthly Medians) at 02217500 — Middle Oconee

River near Athens, GA.

Simulation Name: 02217500 Simulation Period:
Watershed Area (ac): 252006
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 216.24 Total Observed In-stream Flow: 204.71
Total of highest 10% flows: 86.28 Total of Observed highest 10% flows: 78.78
Total of lowest 50% flows: 38.25 Total of Observed Lowest 50% flows: 41.80
Simulated Summer Flow Volume ( months 7-9): 28.67 Observed Summer Flow Volume (7-9): 27.55
Simulated Fall Flow Volume (months 10-12): 41.92 Observed Fall Flow Volume (10-12): 42.23
Simulated Winter Flow Volume (months 1-3): 91.48 Observed Winter Flow Volume (1-3): 86.27
Simulated Spring Flow Volume (months 4-6): 54.17 Observed Spring Flow Volume (4-6): 48.65
Total Simulated Storm Volume: 175.96 Total Observed Storm Volume: 167.18
Simulated Summer Storm Volume (7-9): 18.50 Observed Summer Storm Volume (7-9): 18.39
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 5.33 10
Error in 50% lowest flows: -9.30 10
Error in 10% highest flows: 8.69 15
Seasonal volume error - Summer: 3.89 30
Seasonal volume error - Fall: -0.74 30
Seasonal volume error - Winter: 5.69 30
Seasonal volume error - Spring: 10.19 30
Error in storm volumes: 4.99 20
Error in summer storm volumes: 0.61 50

Figure A.39. 10-Year Validation Statistics at 02217500 — Middle Oconee River near

Athens, GA.
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Figure A.40. 10-Year Validation (Daily Flow) at 02220900 — Little River near Eatonton,

GA.

10-Year Flow Comparison for 02220900 (1/1/1990 to 12/31/1999)
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Figure A.41. 10-Year Validation (Monthly Average) at 02220900 — Little River near

Eatonton, GA.
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10-Year Flow Comparison for 02220900 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.42. 10-Year Validation (Monthly Medians) at 02220900 — Little River near

Eatonton, GA.

Simulation Name: 02220900 Simulation Period:
Watershed Area (ac): 174445
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 197.17 Total Observed In-stream Flow: 140.21
Total of highest 10% flows: 77.93 Total of Observed highest 10% flows: 67.14
Total of lowest 50% flows: 34.87 Total of Observed Lowest 50% flows: 18.88
Simulated Summer Flow Volume ( months 7-9): 29.53 Observed Summer Flow Volume (7-9): 15.17
Simulated Fall Flow Volume (months 10-12): 38.32 Observed Fall Flow Volume (10-12): 27.72
Simulated Winter Flow Volume (months 1-3): 87.78 Observed Winter Flow Volume (1-3): 69.58
Simulated Spring Flow Volume (months 4-6): 41.54 Observed Spring Flow Volume (4-6): 27.75
Total Simulated Storm Volume: 162.94 Total Observed Storm Volume: 131.80
Simulated Summer Storm Volume (7-9): 20.93 Observed Summer Storm Volume (7-9): 13.08
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 28.89 10
Error in 50% lowest flows: 45.86 10
Error in 10% highest flows: 13.84 15
Seasonal volume error - Summer: 48.64 30
Seasonal volume error - Fall: 27.66 30
Seasonal volume error - Winter: 20.74 30
Seasonal volume error - Spring: 33.20 30
Error in storm volumes: 19.11 20
Error in summer storm volumes: 37.52 50

Figure A.43. 10-Year Validation Statistics at 02220900 — Little River near Eatonton,

GA.
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Figure A.44. 10-Year Validation (Daily Flow) at 02221525 — Murder Creek below

Eatonton, GA.

10-Year Flow Comparison for 02221525 (1/1/1990 to 12/31/1999)

® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.45. 10-Year Validation (Monthly Average) at 02221525 — Murder Creek below

Eatonton, GA.
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10-Year Flow Comparison for 02221525 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
700 0
J F M A J A S o N D
600 t
L2
500 L3 =
2 4001 M4 E
e 5 &
£ 300 s 2
5
200 L7 2
& i i i .
100 1
Lo
0 . . . . . . . . . . . 10
1 2 3 4 6 8 9 10 11 12
Month

Figure A.46. 10-Year Validation (Monthly Medians) at 02221525 — Murder Creek below

Eatonton, GA.

Simulation Name: 02221525 Simulation Period:
Watershed Area (ac): 121690
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 183.13 Total Observed In-stream Flow: 136.13
Total of highest 10% flows: 77.13 Total of Observed highest 10% flows: 65.23
Total of lowest 50% flows: 29.68 Total of Observed Lowest 50% flows: 19.42
Simulated Summer Flow Volume ( months 7-9): 25.17 Observed Summer Flow Volume (7-9): 14.98
Simulated Fall Flow Volume (months 10-12): 34.40 Observed Fall Flow Volume (10-12): 25.89
Simulated Winter Flow Volume (months 1-3): 85.48 Observed Winter Flow Volume (1-3): 68.24
Simulated Spring Flow Volume (months 4-6): 38.09 Observed Spring Flow Volume (4-6): 27.02
Total Simulated Storm Volume: 154.89 Total Observed Storm Volume: 126.19
Simulated Summer Storm Volume (7-9): 18.04 Observed Summer Storm Volume (7-9): 12.51
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 25.67 10
Error in 50% lowest flows: 34.59 10
Error in 10% highest flows: 15.43 15
Seasonal volume error - Summer: 40.47 30
Seasonal volume error - Fall: 24.73 30
Seasonal volume error - Winter: 20.17 30
Seasonal volume error - Spring: 29.06 30
Error in storm volumes: 18.52 20
Error in summer storm volumes: 30.66 50

Figure A.47. 10-Year Validation Statistics at 02221525 — Murder Creek below

Eatonton, GA.
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Figure A.48. 10-Year Validation (Daily Flow) at 02208450 — Alcovy River above
Covington, GA.

10-Year Flow Comparison for 02208450 (1/1/1990 to 12/31/1999)
® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.49. 10-Year Validation (Monthly Average) at 02208450 — Alcovy River above
Covington, GA.
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Figure A.50. 10-Year Validation (Monthly Medians) at 02208450 — Alcovy River above
Covington, GA.

Simulation Name: 02208450 Simulation Period:
Watershed Area (ac): 122720
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 220.25 Total Observed In-stream Flow: 195.82
Total of highest 10% flows: 89.19 Total of Observed highest 10% flows: 72.34
Total of lowest 50% flows: 38.46 Total of Observed Lowest 50% flows: 35.50
Simulated Summer Flow Volume ( months 7-9): 37.13 Observed Summer Flow Volume (7-9): 29.05
Simulated Fall Flow Volume (months 10-12): 44.68 Observed Fall Flow Volume (10-12): 42.19
Simulated Winter Flow Volume (months 1-3): 90.33 Observed Winter Flow Volume (1-3): 81.59
Simulated Spring Flow Volume (months 4-6): 48.11 Observed Spring Flow Volume (4-6): 42.99
Total Simulated Storm Volume: 184.55 Total Observed Storm Volume: 171.05
Simulated Summer Storm Volume (7-9): 28.18 Observed Summer Storm Volume (7-9): 22.97
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 11.09 10
Error in 50% lowest flows: 7.69 10
Error in 10% highest flows: 18.90 15
Seasonal volume error - Summer: 21.75 30
Seasonal volume error - Fall: 5.57 30
Seasonal volume error - Winter: 9.68 30
Seasonal volume error - Spring: 10.64 30
Error in storm volumes: 7.31 20
Error in summer storm volumes: 18.49 50

Figure A.51. 10-Year Validation Statistics at 02208450 — Alcovy River above
Covington, GA.
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Figure A.52. 10-Year Validation (Daily Flow) at 02213000 — Ocmulgee River at Macon,
GA.

10-Year Flow Comparison for 02213000 (1/1/1990 to 12/31/1999)

® Avg Flow (1/1/1990 to 12/31/1999) Avg Monthly Rainfall (in)
------ One-to-one line —e— Avg Observed Flow (1/1/1990 to 12/31/1999)
Best-fit line == Avg Modeled Flow (Same Period)
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Figure A.53. 10-Year Validation (Monthly Average) at 02213000 — Ocmulgee River at
Macon, GA.
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10-Year Flow Comparison for 02213000 (1/1/1990 to 12/31/1999)
Average Monthly Rainfall (in) W Observed (25th, 75th)
= Median Observed Flow (1/1/1990 to 12/31/1999) M Modeled (Median, 25th, 75th)
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Figure A.54. 10-Year Validation (Monthly Medians) at 02213000 — Ocmulgee River at

Macon, GA.

Simulation Name: 02213000 Simulation Period:
Watershed Area (ac): 1450880
Period for Flow Analysis
Begin Date: 01/01/90 Baseflow PERCENTILE: 25
End Date: 12/31/99 Usually 1%-5%
Total Simulated In-stream Flow: 193.01 Total Observed In-stream Flow: 184.66
Total of highest 10% flows: 69.82 Total of Observed highest 10% flows: 72.06
Total of lowest 50% flows: 38.75 Total of Observed Lowest 50% flows: 31.13
Simulated Summer Flow Volume ( months 7-9): 33.16 Observed Summer Flow Volume (7-9): 29.35
Simulated Fall Flow Volume (months 10-12): 39.39 Observed Fall Flow Volume (10-12): 37.54
Simulated Winter Flow Volume (months 1-3): 80.11 Observed Winter Flow Volume (1-3): 81.07
Simulated Spring Flow Volume (months 4-6): 40.35 Observed Spring Flow Volume (4-6): 36.70
Total Simulated Storm Volume: 154.66 Total Observed Storm Volume: 157.23
Simulated Summer Storm Volume (7-9): 23.59 Observed Summer Storm Volume (7-9): 22.55
Errors (Simulated-Observed) Recommended Criteria Last run
Error in total volume: 4.33 10
Error in 50% lowest flows: 19.67 10
Error in 10% highest flows: -3.21 15
Seasonal volume error - Summer: 11.50 30
Seasonal volume error - Fall: 4.71 30
Seasonal volume error - Winter: -1.20 30
Seasonal volume error - Spring: 9.03 30
Error in storm volumes: -1.66 20
Error in summer storm volumes: 4.41 50

Figure A.55. 10-Year Validation Statistics at 02213000 — Ocmulgee River at Macon,

GA.
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Middle Oconee R (Mulberry R to Big Bear Cr)

FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100
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(February 2002, Final)
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100
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Middle Oconee R (Big Bear Cr to McNutt Cr)

—— RAINFALL (IN/DAY)
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Cedar Creek (Headwaters to Oconee R)
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Town Creek, Lower Oconee Basin
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Oconee River, Long Branch to Turkey Creek; Lower Oconee Basin
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1=EXISTING
Turkey Creek, Rocky Creek to Oconee River; Lower Oconee Basin 2= ALLOCATION 1
3=ALLOCATION 2
RAINFALL (IN/DAY) ——MODEL OUTPUT O OBSERVED DATA = NOT TO EXCEED
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MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1= EXISTING
Mulberry River (Little Mulberry R to Middle Oconee) 2 = ALLOCATION 1
3 = ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA = NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)
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MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1= EXISTING
Oconee R (confluence of North and Middle Oconee) 2 = ALLOCATION 1
3 =ALLOCATION 2
—— RAINFALL (IN/DAY) ——MODEL OUTPUT 0 OBSERVED DATA - NOT TO EXCEED
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Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA

STATION: MODEL RUN: 1
Oconee R (Barnett Shoals to Lake Oconee)

1= EXISTING
2=ALLOCATION 1
3 =ALLOCATION 2

—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA = NOT TO EXCEED
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MULTI-YEAR TIMESERIES MODEL VS DATA

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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STATION: MODEL RUN: 1 1= EXISTING
Carr Creek 2 = ALLOCATION 1
3 =ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT 0 OBSERVED DATA = NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

Fecal Coliform TMDLs

Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA

STATION: MODEL RUN: 1 1= EXISTING
East Fork Trail Creek 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) ——MODEL OUTPUT o OBSERVED DATA = NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

MULTI-YEAR TIMESERIES MODEL VS DATA

Fecal Coliform TMDLs

Oconee River Basin
(February 2002, Final)
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STATION: MODEL RUN: 1 1=EXISTING
Tanyard Creek 2 = ALLOCATION 1
3 = ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)

Page B-21
MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1= EXISTING
N. Oconee River (Bordens Cr to Curry Cr) 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA

STATION: MODEL RUN: 1 1= EXISTING
N. Oconee River (Chandler Creek to Bordens Cr) 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) ——MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

STATION:
N. Oconee River (Jackson County to Sandy Cr)

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)

MULTI-YEAR TIMESERIES MODEL VS DATA

MODEL RUN: 1

1= EXISTING
2 = ALLOCATION 1
3 = ALLOCATION 2

Page B-23

DATE

—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA = NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA
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STATION: MODEL RUN: 1 1= EXISTING
N. Oconee River (Sandy Creek to Trail Creek) 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) ——MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100
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STATION:
N. Oconee River (Trail Cr to Oconee R)

Fecal Coliform TMDLs

Oconee River Basin
(February 2002, Final)
Page B-25

MULTI-YEAR TIMESERIES MODEL VS DATA

—— RAINFALL (IN/DAY)

—— MODEL OUTPUT

MODEL RUN:

1 1 = EXISTING
2 =ALLOCATION 1
3 = ALLOCATION 2

o OBSERVED DATA
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1= EXISTING
Apalachee River (to Marburg Cr) 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA
STATION: MODEL RUN: 1 1=EXISTING
Apalachee River (Marburg Cr to Lake Oconee) 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

Fecal Coliform TMDLs

Oconee River Basin
(February 2002, Final)
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MULTI-YEAR TIMESERIES MODEL VS DATA
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STATION: MODEL RUN: 1 1= EXISTING
Marburg Creek 2 = ALLOCATION 1
3= ALLOCATION 2
—— RAINFALL (IN/DAY) —— MODEL OUTPUT o OBSERVED DATA - NOT TO EXCEED
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FECAL COLIFORM (#/100 mL)

LOG FECAL COLIFORM (#/100

MULTI-YEAR TIMESERIES MODEL VS DATA

Fecal Coliform TMDLs
Oconee River Basin
(February 2002, Final)
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STATION: MODEL RUN: 1 1= EXISTING
Little River (to Nelson Cr) 2 = ALLOCATION 1
3 = ALLOCATION 2
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APPENDIX C:
SIMULATED 30-DAY GEOMETRIC MEAN
CONCENTRATIONS
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Cedar Creek (Headwaters to Oconee R)
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
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Existing = ------ TMDL _— - GEOMEAN STANDARD

700

600

500

400

300

200 -

100 -

0

500

1/1/90  11/17/90 10/3/91  8/18/92 7/4/93 5/20/94 4/5/95 2/19/96 1/4/97  11/20/97 10/6/98  8/22/99

DATE

30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD

STATION: Little Sugar Creek

Existng ~  ------ TMDL e - GEOMEAN STANDARD

400

300

200

iy

100 +

“}V

L,

0
1/1

/90  11/17/90

10/3/91  8/18/92 7/4/93 5/20/94 4/5/95 2/19/96 1/4/97  11/20/97 10/6/98  8/22/99
DATE




FECAL COLIFORM (#/100 mL)

FECAL COLIFORM (#/100 mL)

Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)

Page C-11
30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Beaverdam Creek (to Lake Oconee)
Existng = ------ TMDL e - GEOMEAN STANDARD
500
400
300
200
100 +
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1/1/90  11/17/90 10/3/91  8/18/92  7/4/93  5/20/94  4/5/95  2/19/96  1/4/97  11/20/97 10/6/98  8/22/99
DATE
30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Richland Creek (to Beaverdam Cr)
Exising ~ ------ TMDL _ - GEOMEAN STANDARD
500

400

300

200 +

100 +

0 T T T T T T T T T T T
1/1/90  11/17/90 10/3/91  8/18/92 7/14/93 5/20/94 4/5/95 2/19/96 1/4/97  11/20/97 10/6/98  8/22/99
DATE




FECAL COLIFORM (#/100 mL)

FECAL COLIFORM (#/100 mL)

800

Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)

Page C-12
30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Town Creek (to Richland Cr)
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STATION: Little River (to Lake Sinclair)
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD

STATION: Big Cedar Creek
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Cedar Creek (Headwaters to Winder Reservoir)
Existng = ------ TMDL _ - GEOMEAN STANDARD
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Town Creek, Lower Oconee Basin
——EXISTING ——ALLOCATION 1 —— ALLOCATION 2 - GEOMEAN STANDARD
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Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)
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Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD
STATION: Big Sandy Creek, Lower Oconee Basin
——EXISTING ——ALLOCATION 1 —— ALLOCATION 2 - GEOMEAN STANDARD
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30-DAY GEOMETRIC MEAN VERSUS GEOMETRIC MEAN STANDARD

STATION: Turkey Creek, Horse Branch to Rocky Creek; Lower Oconee Basin

—EXISTING ——ALLOCATION 1 ——ALLOCATION 2 - GEOMEAN STANDARD
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Fecal Coliform TMDLS
Oconee River Basin
(February 2002, Final)
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